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Claims 1-24 
Remarks : 

In the Specification of the present application, the 
meaning of the expression "threshold value mode gain" is 
unclear. In the paragraphs relating to the Detailed 
Explanation of the Invention, the statements are made that ; 

" [0032 ... since the threshold value mode gain for each 
quantum well resides in the internal loss, reflection ratio 
of the resonator mirror, and quantum well number, the 
merits and demerits of the In composition wall are replaced 
by the design of the laser element"; and 

"[0039] ... the threshold value mode gain becomes the sum of 
the internal loss and the mirrored loss", and 

"[0088] ... the laser accomplishes a vibration which 
encompasses the gain and loss. Furthermore, the threshold 
mode gain can be obtained as the sum of the internal loss 
and the mirrored loss." 

However, none of these contain the definition of the 
"threshold value mode gain" . 

Hence, the Detailed Explanation of the Present Application 
is not clearly enough or sufficiently recorded to enable 
the execution of the invention relating to Claims 1-24 by 
one skilled in the Art • 
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a**^ «iftta^»wLTib^iic«o«'fbi4i&if*i^ 

[0071] iHb^InGa N tcfci-/- S4*«(4> "9 ^ 

MOVPEjfe (ttfiE^-M^A^B^tfi^} , ^MOV 
PEife, 3fiV^f4, MBEjS (^^^^f^^r^-Y^S 

5(? [0 0 7 2] Ctf>«lC, =^^CO I nG a N^rg-^^i:-^ 
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«TOft-f-^^f K (LED) IC** 

[0 0 7 3 ] £jt, SSRft^iftf*^— ^^*5l^T<>, -h 

#1 IfOSttJBir&S I nGa NMlC^VNt, 1 * 

10 0 7 5] ^^^^^jffi^oTt^Jfe, I n G a NM 

[0076] 143 (a) $j$ 
134 3 (a) 14, U — iPjBig Lfc^ofcaHHClfcl^T, 
1 0 0 0 0 m m 2 O^-CPL^'^ 2 * m** 

tr-^K^^PL^^cnflaw^^t>^'r*> ( 9, 39 

6 nm 3 . 13UV) ^Ml6nm (^2, 9 

<#:fiU PL er-^«ft^tSH« l 6 

lmsV, Bn*>, #J 1 5 0 m e Vr*ot 0 
[0 0 7 7] SIC, 5£«fffffli£*fc:i'— If 4: LT^l^ 
ixt^S I nGa As »<ai&14/BK:ot\Tf?l#OW4iffifc 

HP 5k I n G a NM^>l/3 OS*©^ UA># 
ot^/i^ot: t***U^b, I n G a 

[0 0 7 8] nGaN^i^^ft:*^ 

ati^jffflffd'btt, PLf-^SfM^l 5 0rae Vgi, 
10079] $43 (b) 



(10) WM¥ 11-340580 

IS 

E14 3 (b) Mt, l/-if*i(fUt#^i:#3^t, 100 
0 O Mm 2 0>W$T*n? P L;fc^4> h^^2 u m*5&l3.2 
5 0 0^Lti^O, *WJ£riUC*5tt<5 P L tf — ^ 

IBft:&'HM&fflli4 0 0 nm (^»3. 1 0 O b V) 3i^4 
12nm (% 3. 0 0 9 e V) CDflg^tCifco X , 91m 
eV, BP^, #69 0m e Vffc t> , P L 

I 0 0 8 0 ] iS4 4 ( a ) #f£ 
i<? B44 (a) tt, iBWxPLf-^MMW 
S I nGa N?fc^ig# tf ««jft-#fii;&*M± ( I - 
L$&te) H-0*> 0 . 4 14. 3nm^Ml:*5P 

^*\,xmfctz*^?&&jh,x\t->£ m pl^^u 

[0 0 8 1] 044 ( b) #Jft 

m44 (b) ii, [2144 U> ^l^lnGaN^ 

tin** ft* l. 3{#<^«^£^L7t»^cD$S*g&*£ 
S C oT^S £ , r.^>#tt**4R^ISI4 4 (a) 

[0 0 8 2] tifejfc, I n G a N^aN*# if (c*51nT 

30 J;f , Japanese Journal of App 
lied Physics, vol. 35, 1996, 
p. 2 1 7#ffit) , *BStw, I nGaNjB^lctf h> 
h^tSC^W O&Wfcfci*, Ap p 1 led 
Physics Letters, vol, 70, 1 
9 9 7, p, 9 8l#H0 $tiXh^& m 

[0 0 8 3) &nm#<owfz<om&, ±.m<z>m 

a»t4*^^45^5teJ5St^*&— ttfcfiSt S P l tr — ^ 
S co S WJ W » * A* £ ft * 38 15 <75 S t* ft> « i: * x n 

[0 0 8 4] g[ 4 S#fl8 

S9 4 snmir^yyit. 043 (b) ic^Lfc^j^^^ 

5^ [00 8 5] t-U, I^^^M^W, 
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#{fci£t>^#£)t*>, Ltt I nG 

[0086] z<nmz, 7£&m#w*>nm<r>m!*:* i^- 

Hf95»Wfc4?)(-tt 150rae V£(T^PL tr — 

o. o i B£iTUi-sr. iW^t^ici^J^L, 

[0 0 8 7] Sfefcl, -btao0 3l (b) 

10 0 8 8] Ifc^ot, #$gejm, tY h7-< K3Mfc 
10 0 8 9] 

(1) #38Wii, ^"-f f^-T K&te^4MM*#:«rffi^fc: 
^feV-l^ifc^T* &14W4 fcECSj&S 3 nm£JUb<*> 

2, 6 b<oWlZft#'( KW3, 5&&#5r ££rW#£ 

[0 0 9 0 ] !**(0*«(cSLTei4JB4* 

3 no*}«»i^ij*isfj &&a*GM*raM*£ < fcor 

^3n m^Jii^S C £ *> 5 • 

[0 0 9 1 ] g]2#^ 
fl»J*.li> tf***l O 0 cm'^/h^^C 

3B««rBII*&-r5U*v^ffltt««a Jthtt, J th (1®) 
<Jth (2«> <Jth (3«) < Jth <4W) <J 
th (5Ji) WftW0&WJ?^£«'£-, 



(11) 4#ffl¥ 11-340580 

20 

PMfiJi-k^Wfr, ^^f^KJia, 5, fip*>, SCH 
(Separate Confinement He t 
erostructure) jg£r$:it£ 

/0 (0 0 9 3 ] (Z) ifc, t>f ^>TK3RfK 

**i $ 3 nmi^±:Om— 0*J»JiT-«J«-^5^*«C, iff 

[0 0 9 4] w<7>^[^, f£f£W4 SrT > K-^W^-tS 
££teJ:oT, ^#3fcfeSL£'>^< UT3E?L 

-ttUcfc^T. IE 71 £: £ 9*5- 

[0 0 9 5 1 (3) ;£3&f!3rtu i«a (2) «C*5^ 

[0 0 9 7 ] (4) ^SS^tt, JifB (1) *fctt 

(2) fc*3^T\ 9J4#A09d^ 6 nraiU.h-T'&S r t 

[0098] J th =N t h" d • o/ts 

Jthf^> fU&W^flC£#6 nro£U:<7>:© 

[0 0 9 9 ] (5) ifc, ±15 (1) 7!jM 

(4) oi^i"ndMi*3ir %, r, WWW ©KC**r 3 0 nm£Jl 

[0 10 0] rtD^tC, ^IJ^WO^^COifi^DfC^oT^ 

*^»tif£^*Cg«#J»W^JP*OjbPlW: 3 0nmt 
*J»WO/5C*(4 3-3 0 nraicKJEtnW^. 
[0 10 1] (6) JifE (6) «c*s^ 

^iJ#«co^[^^i 0nm^WfcL/!i^i:«r4#mi:-r 

[0 10 2] ±artf5«J-, *J^*W^)ieSiD«l*OfcJ;SL 
£^tt««af« Jth^^fl^^ U#^tfi[7»/U^ flSfiE 

d|*3 0 nraOTT*^^^, ^OftFa^tt, lOn 
SO m^m, flP*>> 3 nm^ d < 1 0 nrntT^i?:^ iC^^-f S 
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[0 l 0 3] (7) J:*B <l> 7}S 

(6) im^-rt^ic&^r, ftmmtyttf'f Ki3, 5 

[0104] roD^jc. *u»sop5«nc^<y rjBfcKtt 
$ <-*-*ui;j:A< , y r*>fflti&a*l^u:#*.s« 

[ 0 1 0 5 3 (8) #*50H^ t-f h7-f Kft-ffc 

[0 10 6] Is— •Y}??' 4 a* (U*^flft*l]») 
[0 10 7] (9) *fc, #58931*. Nh7^ K#te 

[010s] |*t\ B2#ffi 

0'J*.fi£, art^-fc^^2 0 0 cm" 1 i:^</j:ot 

Jth <2Jg> <Jth (3AB) -Jth (IS) <Jxh (4 
*) < Jxh (5*) 

[0 10 9] (10) Sfc, ±BB (8) 

[01103 ^©Asic. #£Jk^#F*#ffif4**ffl^ 

[0111] (11) ±rcl ( 1 ) 7!?M 

y I ni-x-y N ({EL, 0^x<l, 0 < y 2a 1 ) 

[0112] £Kft4&3M*L — 
#U#MB£ Ltlis G a N, InGaN, AlGaN, 3£ 
V^tt, A 1 1 nG a N^CD^-< h HaMt^*** 
BP^> % A 1 x Gay I ni- x -y N «i b , 0 £ x < 

i , o < y s i ) &#m*eh&. 



(12) WJ5B^1 1-340580 

22 

[0 113] (12) h7^ K 

[0 114] r^ic, Wr*r*3ai*5>#<?>*>ctt««riS 

[0115] (13) **WI4. JtBa (12) \z 

[0116] t-f K^*^#tffl^tMQ 
pffl*7i/ K£^a>fe#l#g^*^#FT i &£GDX% 

[0117] (14) ±fB (12)* 

fcli (13) tC*5^T , n£J^ ? y KJi&tfp 

l 0 1 1 8 ] ^- ^ h 9 << K*fk-fr»^#^45^Ttt* 

^ [0119] (15) ^^^(4, ±|E (12)^ 

3£ (14) ^^i*K*^*3V^T, nM^ v y K 

[0 12 0] Z<D&telt#J \*m&<7>}m$Fi±l$yitf'<< 

*m <r>mm ct o J£ < -r ^ t \z ^ ^ t ^*At3t» 

[0121] (l6)^7b N #*8Ett, J^E2 (12) 7b 
M (15) (OV^-rtl^^CjSl^T, nSi^T^ KJB«>SlfW 

[0 12 2] " CO^^C. nS^7yK«^J^i$:p 

**f3t*a»*«:plWJw|«fe-<-5Ci:^'C*« 0 <c 

so m^n^m\^x%%^ 9 
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23 

[0 12 3] (17) £fc, fe^I^Lt^ 

t<o-rn& nwm\z£ vrnmi-zz 
TLmm<f>mnm%it%^ <n:i:(:«to r-r *u&*t<» 

[0 12 5] (18) ifa (17) £ 

[0 12 6] ^0«EC, nWfc** KSO^iJ^I^p 

[0 12 7] (19) #ffi§gri, _h£E (17) ^ 

It 14 (18) Kfcl^T, n{WI*J&*4>fc< £ <b nWKtf* 

[0 12S1 CW«C, nflfl^tf-f KSOJiff* piltt 

^tfr£^r;fc#&*ir&#;frco#^ ^ 
tt**lfr— ffe$*5i £j&*r*S. 

[0129] (20) *fc, *r*^|*. iSE (17) 7^ 
S (19) ^l^ftl^C^t^, n«lJBa*d>fc< £ t>n 

[0 130] nffl^^y H*w*l«**B*p 

^^^^ KJifc>S5 <t6^i:^J:oT 

^^^^^pisiic^wj-r^^ir^r^, -e^ 

#f*KLrt>ft^. 
[0 1 3 1 I (2 1) iflB (1 2) 75 

i (20) ^^rn^tcfc^r, ft-T^Fi^osttJB 

^rfllJiftl-S^KJf* 4 , Al x Ga y I ni- x - y N ({I 
L, 0<x<l, 0<y£t> -C«J«3n6wfc«rWa 

[0 13 2] r<D#fc, U—r{C*3»S* 50 



1-340580 

24 

Ns I n G a N. A. 1 G a N , 3ft liM*, Al UGaN 
^(O^^ h 7 <>( HP*>, Al x G a y 

I ni- x -y N (fiU 0 S x < 1 , 0 < y S 1 ) 

[0133] (22) imibml, v*7 4 ymtftm 

I n G a N^^fiG a N(7)^f tl^^fj: !? , iLo. 
pflH3fe#-f KJi<D5p)|B&4fe*ftA*l X 1 0 17 cm~ 3 7f?^T 

[0134] Z. <D$klZ , ^ma»»ft*i 1 X l 0 17 c m' 3 
&W!<D I nG a NsKtMiG aNi»feJie5 ptBD##-Y KJi 
*m^Z>Zt\ZX~oT , pttajfc^f-f K»^43t^**-/U 

©ifr»ft*S&«> 5 ^tU-Jz^r, *~ a-ctj 

£fc36*r#S<Dr* #«3fettl*»**:(B;«*U. -tftlcJ: 

[0 13 5] (2 3) *fc,. *«lftWl, Jb«5 (2 2) \C 

[0 13 6] r.<D#Jtej£^#84fc»* / ltt:, TVH-^B 

[0137] (24) *««ht, ±SE (22) t 

fcli (2 3) IC*5^r, piW3fe^f'< KJi«C*3lt 

2 cm 2 /V- s#±rfc£££$rWflK£ 

-fa. 

[0 13 81 ^<7>«/Jtift^P#ll*»ft*tZd3(tS*— 

cm 2 /V * aja±fc-f 5Cfca*!g«-C*>-5o 
[0 13 9] (2 5) ifc, *»WI4, t>f 
fC#*^3»f*€r^V^fcifaii><*:U'--'!FK:*5V^r, plflli^ 

[0 14 0] i.cD^tc. pttlife^f-< K»«>JB/5«rn«!l5fc 

fc* 4 r* 5p 

[0 14 1] (2 6) -f-f h7Y K3ft 

f^*fe^i»*frffl^^^«*^^|c^v^r, plWjfejEf 

[0 14 2] ptt!l3te^Cf^ K*tf>J§ff€r0. 1 

[0143J (27) ±IS (25) ^ 

fcf* (26) Mcfci^r, plffii^-r KSAKMfKfffi^n 
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[0145] (28) &&mn. -f* ^7<< 

[oi4 6] c*>«te* rnmwfr&fe&m\zwmt 

[0 14 7] (2 9) it, ±IE (2 8) (d 

[0 14 8] ±|S (2 8) (n&tt vm%tf-< K«f-*3tf 

[0 14 9] (3 0) ±35 (2 8) lc 

[0 15 0] ±15 (2 8) W**p.{WJ*^ KJB 

[0 15 1] (3 1) tYF7^h^ 30 

f K««D»f|(J««^S14JgJc»»^S{«|A»bp3a^^ j/ 

[0 15 2] C<Z>«tC, ^JffiFf&I^^Siw^-rSlRll 
* < 4ot^5 pttl#;tf-< K«, BP%, Sg^u-— -fy H 

[0 15 3] (3 2) ±JB (2 8) 7b 

m (3D ov^-rnj&*(c*5v^T, p{i3##-f hjb*m*j# 

+ S»iW#*Bw/J^)feJl^ I n G a N*tW4G a N^o 

[0 15 4] CCO^iC, tt-T-iD^— ^ — 7B-tS&*W 
twftjhi~£ft:aC)^l*» G a NX A 1 G a I n G a 

N/A 1 G a N^B5fi*5»t6 A Ec / AEg 
"C^ gfM#W»;*:*feJBfc LTA 1 G a N*fflUfi-#" 50 



i&mW- 11-340580 
26 

[0 15 5] (3 3) #38011*, t^h7-f K^Wt^W 

[0156] (3 4) ;W8W*. ±F3 (3 3) 

O^iiS Ome V£JLTt?*>*^ 
[0 15 7] ££>«fc:, — iP(i*5^r. 

* h/i'S-* y 9 0m e VUiT*?£>£ 
[0158] (35) #*?Httt, t^h7^ K&ffc-frte 

[0159] (36) ±35 (3 5) !c 

*3^T\ *«5#rtOJ£tt«»«itt*A*r 1 0 8 cnT 2 £A 

[0 16 0] V£#Z<0&$L&* : !$#:U~-y t K3Zrt <5«54fctt 
tfilO 9 c m~ 2 ti\ Wb, 1 0 9 - 1 O l0 c nT 2 *?<fc 

0, P l tr— ^ttft£>?F*&— co^:# £tt«te<z>nCHS£ — 

0 9 c m" 2 ^T^-T5 r i^B^fct) , SHfitef** 1 
o 8 cm- 2 e(T, j;9»afilrtt, io 7 cm- 2 WTI:t 

[0 16 1] Hpfb, t£#offiRJ^*fle^~iH;:*5if*T 

Tl^fcTfc«>, &^^rt^f&&if ^4Ete&#l* 1 0 10 cm 

ii, effittMjt , t , '£.^^jaL^v^'t?f/<>f^(7)Wii 

3 %i:^:*atc<g:i^^n^ S i C»£^^5^ 
^(CJ:(?, t5^«i5S*: 1 0 9 cm" 2 ^T(3 s ^A<t 

[0162] (3 7) ZiZ, Jiffi (3 3)7!) 

M (36) cDV^-T^^^tCfe^r. &&JP£< I n^^fig;^ 

[0163) ^co^tc, Stt^i: Lt I n«r*^3$9ff£: 

I n G a Nfe^l^fcW^tife, ±15 (33) ^) 
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£ (36) ^#^/tt:i:iaoT, 

£o 

[0 1 6 4 1 (3 8) i~<( by 4 K*fli-&tt 

3 ^5f£ 0. 1 /im/B*£JLJii 
[0165] t-fh^ K5R^4ft**(*fc*5^rt4, 
(0. um/h) Ltfc^-tctt, PLie 

r g 2* 0 . O 7 5 ju m/h O&^tcri, InGa 

[0 16 6] Ufc*«o-C, 0. 1 ra/h&i:<?5;&fi5& 
&*r£8#i-5r. fcfcj; 9 s P L tT — ^K;£#*n£9 0m 

t LED*: UTfeK*^(KWo^^j|BfiA^fl5i/^#fe 
[0167] (3 9) -blB (3 S) iC 

[0169] (4 0) it #»Wtt. -bIB (3 8) id 

[0 17 0] C(7>»l: % j*MS«rO. 3 /i 
OJ*«Bj:*:#>fe I nG a N«rfiJ&5 $-frS»-frtit> P 

[0171] (4 1) _h3B (3 8) 7} 

i (4o) <o^Tna>tc*si^r . ur s i cs^ 

[0 1 7 2] fS^BtOJKH-fe^^s Uft««ot, 3fiJ*=T:*& 

[0 17 3] (4 2) *t Jiffi (3 8) 7} 

£ (41) <^i"3h*»fC*3t*T, I nSrfllfifc® 



(15) 4#M^1 1 - 3 4 0 5 8 0 

28 

[0174] iffi (4 0) (CUB^raKUlfcJ; 5 fc, # 
[0 1 7 5 J (4 3) ##^12, h9< KSfcfli** 

[0176] pSi^T 5> KJi<^ + M^*»l*J 

/ < - 7 d - « ? i 0 ft p -f s Jgft & & m *> £ C # T? 
[0177] (4 4) *S8^tt, ±Td (4 3) frc 

[0178] ztowt^tomii* &m*>x&wwwr* 

[0179] (4 6) *t, *»RI4, ±ta (4 3) 

[0 18 0] CCO^iZ. *R0JB«r, U*Sf<73jl*flSIJ*ffi^. 
[0181] (4 6) it, ±ffi (4 3) fC 

[0 18 2] ZCO#tC, *Ji*fcT*iJEftL*C 

[0183] (47) *t ±IB (46) 

[oi8 4] r<D*M, ^WJB&«*i-5/2:«**tI^ 

[0185] (48) St «6Eti:. ±B (43) 7b 
m (4 7) (Dl^tua*!^*5^T, *PMm<ntt<n&$£M& 

5(? [0 18 61 CO^tC, ^mM^M0KISSWJ4flr«B1Jl!J^M 
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[0187] (49) *3fcs *«5HI4, -LIE (4 3) 7b 
S (4 8) ©l^-ftl36^C*5^T. ^iltffi^l^A 1 

N, GaN, Sfc^li, Al GaN(OV^fil^-Ci^ti 

aNt«fiS£t$tirt>l:, mmMm<m<7>m& I nGa 
N, GaN, A 1 G a N(Z)Pf 

[0189] (50) *S5Wtt. 7^ h'7-T K^t-fi-* 
[01901 K»*t^**«Mlcfc. 

m£&U< [^Xh?fc¥W&<nm&<Di&T 

s. 

[0191] (51) -bia (5 0) IC 

[oi9 2] cco«(d, £j£*^#;Fig|£JB**fiM-5 
S'«i> TJi<0 I n«J*it«rO. 0 4 J^±fr7c£ < n 

[0 19 3] (5 2) -^-r h7/ 

1. 0Xi0 17 cm^Iit5:^W«!:t6 ( 
[0194] (53) *3fc, JbBB (52) tC 

[0 1 9 5] JiSE (52) jfefrM* (53) f§tt 
2*1. OXlO n cm" 3 *l(7?i, 7^F-^i 

sr. tsfts^t^t 1 *— /KDS5»#»i*^iei±u, ^ — ft* 



(16) 11-340580 

30 

[0196] (54) #$8l£ttU tO?Y 

^x % »w#«A^*i^bLrt^r^*#«[^-r 
So 

[0 19 7] fg&E^ptifliC&ltS^t^ h 

fc#HiiW5r: t&x% *£>x. a^&a&^&is 

[0198] (55) *3fc. **Wtt, t-f f^7-< K# 
ZQ [0199] Z.CO®k\^, fS&m<& pttliCRJ* S^ h 

JB £ feteM £ <Dm<nti,*n%iZ)$:&i* iz&it t 
<f-0>&£.*nMTZ>~ t&Xit 2><dx> & — >Wt£?s4to 
[0200] (5 6) *t K# 

fl|«fc:**l^T, **i#i|i36i»>ar^3E'fkL,r^S r. 

i**-t-5-. 

[0 2 0 1 ] -C gfel*^ pttJICKit 5=i l^^ h 

40 i£Z>J s^f ^)M§:«i*!tSr fc3^T?# %><OX, /P 

[0 2 0 2 ] (57) 4 b?-< K^ft^flfc 

Rtj^iV^ ho n y ^«CDM g^iSE* 7X10 19 

[0 2 0 3 ] CC^flltC, BteJg03pMC|*tf Sail*'* h 
aV'^ta ^IROMgitt 7X1 0 ia cm* 3 eiJ:«!:t 
Sr. irfcJ: oT, Jflljfe,^^^ h;K^fPflO*»e>, ^rt!J7 
5£? C0^— 7a-^^l-Mt<SCi:iiT^ 5, 
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(impur i ty conduct i on, $£VM£, 
hopping conduction) gfeV^ji f* 

[0 2 0 5] (5 8) *7^, i~-< 

x y ftte/io peseta: tf^^u^ f-n^3^|^ 
6 o o<C-9 oo°Ct l/:c^WUS[i:t^ 

[0206] (5 9) JzHfi (5 8) M 

10 2 0 7] rco^id, ^l/^hny^a^^I^ 
a««r> tigaei&jSftfflJEffcS 110 Otafi^i; t?<ft 

fSttJB<o)**taa^ia«or>e 0 QIC— 9 O OlCt^" 

5 » 

[0 2 0 8] (60) *fc, *?SWI4, iae (58) * 
m9£& 7xi o 19 cm~ 3 J£(lir/i5i^CMg«: ^ 

10209] ^<7?mz.. &&m<r>vm^miz>^\s? h 

£ J: 5 t^M g £r K-^t5C ttaot, 35 h 
[0210] 

* taw-*- sum, mz*&m\.x&%Lm<D%i(Dmm<r> 

[0211] 

Bf3ii, ffif*JBi: ^X I no.l5G a 0 .85N#3rm\ ig 

fem<vmmizm$ 0 . u moG a n^#v kjv^tr 

[0 2 12] ®A*feWbd^J: iStt* 3 



(17) 4#§B¥ 11-340580 
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[0213] 6 nmfiJlJit 1 !*. J th~N t h 

1?, 3 0 nm&T&xiz : &A&ft*&mcmmi- : hz. £ 

Sfcfc. 10nm*»<?)fStSr^^J;9ff 
[0214] 04#i 

#1^— ^^Mxa^ffim^ftMi-s^. *-*\ (00 

0 1 ) EE, BP^j, c aD£r£Bff£ _ *"5;** , d&<fc 6H-S1 
C*»fcjfe6 nSS i CSfit 1 1 Jili. TMG a (hi)* 
f/i'tfl) V «M , TMA1 (hMf^T/l/^r> 

<fe7 0-7 6 0Tor r, #|pU£, lOOTorrt 
^ L N fiXft!ft^8O0"'1 2 0 0 , C, #J:ttf, 9 6 0°C 
HtW, I*5 0-v9O0nin, 100 
nmc^Al GaN/<y7r|l 2 $ 
[0215] 3I*<*^"C, TMG a s T^-T, & 
^ =^tU r^^rffi^T, /fc*EE^£:7 0 — 7 6 0 T 
o r r , 0J:tli. lOOTorrtU ^Itfl^t 8 0 

0 — 120 O^C, #J*.tl, 9 2 0°C£ Ufct*tH&*^. 

0. 1 — 2, 0am, 0. S/im^GaN^Rfl 

[0216] TMA 1 , TMG a . T l/=£ 

30 — T , K-^yhilT, SiH 4 , 2fct/, =^t!)T^ 
^ t LT<03k*&;jU*T, fiSiAS^^r 7 0— 7 6 0 T o 
r r , lOOTor rtL.-«ftMfe800 

— 1 2 0 0U #J*.tf , 9 5 OTCfc U^^K^^, J5f* 
0. 1 — 2. 0 «m s f'Jlli, 0. 5 (im*C, 
I6d5l. 0 X 1 0 17 — 1. 0 X 1 0 20 cm- 3 t mij;, 

1 . 0 X 1 0 18 c m" 3 ^n2A 1 o, L 5G a 0 , 8SN^ 7 V 

[0217] SI^I&^T. TMG a , & 
40 O — 760 Torr> ^J^.(^, lOOTor r£U, ^5 

Sifi.^^: 800-1200X;, W^.Ji, 93oti: Ufc 

7^K"7*Ga N^ttf* KSl 5^fiKfi$-^5o 
[0 2 18] 31 Stt^rs TEG a ( h y^^yi-^!; r> 

12%: 70-7 6 0Torr ( lOOTorrt 
figAta*^ 5 5 0-9 O 0TC, ^'J^lf v 7 0 0ti 

5<? K — "7" I no. osOao.wN^y TJH-Cft« , *tuft,*S 3 
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-30nm, WrtHt, 8 nm<07 v K — -f \ n 0 . 15G a 

[0219] ^i^^ftVNT, TMGa, 7>*~Ts tf* 

* t LT0>3£3&£r,m^T, fiSc&JEE;*}£r7 0-7 6 OT o 
r r . ffllfctf. 10DTorr<!:L, 8 0 0 

-1 2 0 0t, 9 3 0ti:L«it 4 f ^1 

O-3 0Onm. ^tll lOOnm^ 
1. 0*1 D 17 — 1. 0Xl0 19 cm" 3 , 5. 
0X1 O l7 cm" 3 Op§iGaN) f fc^-< KJB 1 7&#cfti* 

10 2 2 0] 3l£J?ft^T, TMAl, TMGa, 7^ 

— 7, tr* ist u'<>'<?i?^~/P'?yj%iy$ J+ s 

7 6 0 T o r r . OTictf. lOOTorriU fifc&SS. 

8 0 0-l 2 0 0t, OTili* & 5 Oti: Litpm 
t*. j?£0. 1 — 2. Oxzm, Wifctf, 0. 5um*r', 
^«&3»JE* 4 1. OX10 n -l. OX ID 19 cm" 3 , 
#J;ti*, 5. 0 X 1 0 17 c m" 3 0 p^A l'o. 15G a 0 , 8 5 

1 0 2 2 1 ] SI^Jfcl^T, TMGa, 7>^r~ 7, 

;* LToa^&^^T. fiJt*H^*:7 0— 7 6 OTo 
r r , 0*J;ttf. 100Torr£U 8 0 0 

0. 1—2. Ojwrn. 0J*.(*. 0. 5Mmr, ^fc£#J* 

«3d«l. OXio 17 — 1. 0Xl0 19 cm" 3 s 

1 , 0 X 1 0 18 c m~ 3 tf> p2iG a N ~ t/& $ VM 1 9 £" 

[0 2 2 2]^V^, n^SiC^llWJ5i{c|in 
^ij«;^ir LTJ?^ 10 0 nmON i «flg 2 0 fcRtf 5 

TPlOOnm, ffiWd* 1 0 m£>N i WR2 1 triS 
tf , #*g«#Li9* 7 0 0 ix mtt£Z X 5 lzm-=f-&W~f & 

Z idiots QWUMaf^fi* u-^d^^r 

[ 0 2 2 3 ] rco^ic, *:*Wc3Sffl^»S«>j^1B^*5 
[0 2 2 4] fip*?, *tj#flf«>jp:£ £8 

Kfls^^^^^wc^^^r^/jx 
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10 2 2 5] fc*3, ±ia<D|& 1 (n^co^tifecoi^^^jo 
^tt 1 On m*?0l<attH;&t&£ U l\ 

[0226] iJcic, m 5 fr$m\sT&&m<n& 2 o&m 

^^niS i Cfi^l 1 J: id, TMG a > TMA I , 7 

7 6 0Torr,^ll 1 0 0 T o r r t U Jifcftte. 

^^5O^30Onm, i^li, IOO nmOA 1 

[0 2 2 7] 5|#ttlr*T\ TMG a , Tls**~7* & 
20 U\ ^t!i7^^Pt, ^H^]* 7 0- 7 6 0T 

0 r r , 0«J;ttt, lOOTor rH, f&*ki&8E% 8 O 
0-lZ0 0t, W^tf, 9 2 Oti Lfc^T, 9$ 
0. 1 — 2. Ottiru 0. 6 m m<7>G a Nf fU] 
»1 3&Js£*£-£6. 

[0 2 2 8 ] §|#J|£^t\ TMA 1 , TMG a , 7^ 
~7. K — ^VhirL-C, SiH^ RV 1 . *-YV7tf 
X £ IT©H2 i&l^t, ^*ff^?^r 7O- 7 6 0 To 
r r , miLK* lOOTorrH, ^S?£^$r8 0 0 

30 0. 1 — 2. Oym, 0. 6 a mt, ^J^#)» 

flt**l. 0X10 17 -1. OX 1 0 20 cm" 3 , 

1 . 0X1 0 18 c m** 3 (7?n^A 1 0 . i&G a 0 . 85N^ 7 y 

[0 2 2 9 ] TMG a 4 7 — T , ft 

0-7 6 0 Torr, lOOTor riL, J$ 

f?:ta*^8 0 0-1 2 0 Ot, #J£.tf, 9 3 0*CirUfw 

0 — 3 O O n m , ^J^_^, 100nm(?!> 
7 V a N^-f KJB 1 5 

^ [ 0 2 3 0 ] 5l*3B6^r, TEG 8, TMIn, 7^ 

0 — 760Torr N #J lOOTor rH, ^£ 

5 0-9 0 Ot, ^ilitll 7 00tt b7t4^ 
ttt, l-10nm, Wttf, Bnmwryp- ^ 

1 no.osG bo. 95N^< y rmt&Z 3 — 1 0 nm, W\tL 

8nn]<Z)7^hWlno.isGao.85N^I^ 

2 2 «rf J«tS B 

5(? [0231] §i#i«^r, ffvflri^jfc^nRfcBfli 



21 



'03 04/25 FRI 10 : 49 FAX 03 3402 4660 



©022 



35 

TMGa, T>^- — 7, is? n &zx.zl/U 

t, ^^^7O-7 6 0 Tor r s 100 
Tor rH, 8 0 0 — 120 0<C, 

;ttf , 1 0 0 n mT. 1 . 0X10 17 — 

1. 0X1 0 19 cm" 3 , ^ill 5. OXio 17 cm~ 3 
<F> plG a K^tX^ KJB 1 7 
[0 2 3 2] §I£$5^T\ TMA1, TMGa, 

7 6 0 T o r r „ lOOTorriU JiSStS. 

X% jQ££0. 1 — 2, Ojum, Wiii, 0, 5//mT% 
1. OX10 17 -1. 0X10 l9 cm~ 3 , 

#1*. I*, 5. 0 X 1 0 17 c m" 3 (?>pliA 1 o. 15O ao.85 
7 y K/B 1 8 5. 
[0 2 3 3 ] 5l#0fe^T\ TMGa. 7^'7, tfX 

^ £ LT0>ft9|f Srffl^T, £r 7 O — 7 6 0 T o 

r r , m*-tts lOOTorrtU fifc*t£.&£:8 0 0 
- 1 20 0t, «5t(5, 9 3 Ott LfctMSiT, 
0. 1~2. O ,um, #(J;ti2, 0. 5jumT, ^*Jfi4fc& 
£2*1. OX10 17 -l, 0Xl0 19 cm" 3 , ^Jtll 
1 . 0 X l O 18 c m" 3 <D p SiG aN^V^ SJS 1 9 £; 

[0 2 3 4 U^ nSiS i CiKftcl 1 »*ffi(w«n 
<8I^^£ LTJ^£ 10 0 ntn^N i 0*:&tf££ 
^tC, p^G aN= V** hflg 1 9 _hfc.|* p ffilltt** U 
■f/S* 1 0 0 nm, ifiSwa* 1 0 ju me73N I 2 1 $rf£ 

[0 2 3 5 ] Ctf>&IC *:*W«KS2iogfctt«>*1fe{c*5 
***** ^fc-S^tt, f JftJ|£>*!U|J9idt|a 

[0 2 3 6] ^Jtll 2 WSgftWJ#ttte.*3(^ 

[0 2 3 7] fe*3, JbtS(7>*2«>SfeJfe<7>^lft(?>KKiC*3 



U9) J&BfS^ 11-340580 

36 

[0 2 3 8] SX_L, /fc$8^(Dmi&t*fS2CD^&<0^1l& 

^fcO^ttUcijSlvCtt, W«i:UTI no. lgGa 

*t£rA l x Ga y In i- x -y N <Q £ x < 1 , 0<yS 
1) ^ttfflrt-eS4.rt>A^fc^"t»*5, £.0, ^riil: 

#ot\ 3fe;tr>f hW^y K/S<Z>&U&tt£A l a G 
a b * n l-e-b N ( 0 3 a £ 1 , 0 Sb ^1) COteffi^ 

[0 2 3 9] ±E<35»l3tU«*2<OSfJfe(O^JiS(i 

20 JkmtttWtomtiLb Ittts 1. OX10 17 cm" 3 *l 

[0 2 4 0] ±t£(7>^S 1 (fcMfi^flmKldS^Tra! 

I no.OSG ao.gsN^ V T «^>mu>7t S OW«i4 t L-T 

[0 24 1 1 *t, 1 RXfm 2 055MI<?>?»1»IC 

[0 2 4 2] #c(C s |g| 6 7i^0B 8 LT, *^t6 

£*\ (0001) Bp*fe* c m^mt-r^Ts^A 

50 6H-S i C«»b45nSS i C£!R1 1 1±^. T 
MGa, TMA1, 7V^7 t ^r+!J7^i 

5fcftjff;fr£r7 0^7 6 0 Torr, ^'J^iir, 10 0 
TorrtU J5fc:£i£&£r 8 0 0-1 2 OOt, ^J^. 
tf, 9 5 0"Ct Lfc:#1tfcTN i5^B 0-3 0 0 nm, 

100 nm<OA lGaN/^771112 *:fiJtft 

[0 2 4 3] 5l#ttt^T. TMGa, 7y^-7, X 
X/. ME^5r70-7eOT 
o r t , W^li, lOOTorrtU ^fitaSE^bo 
0-1 2 0 0t, WAI*, 9 2 0ti 
5(? 0. 1 — 2. 0 w m, ^ij^li, 0, Sym^GaN^ 
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111 3«rrtfi*-*6. 
[0 2 44] 3l*tt^T, TMA I . TMG a , 
~7\ K — 'O httS iH 4 s 2fct*, * * U Ttf^t 
LrOHa Srffl^t, tft*£E*$: 70-760Tor 
r lOOTor rtL, 8 0 O- 

12 0 CC, fllili, 9 5 Oti Ufc^ttT* 0. 
1 — 2. Ojum, F'Jifcf, 0. Sjumt, ^M^aiffid* 
1. 0X10 17 -1, OXlO^cm" 3 , ^ill 1. 
0X10 18 c m~ 3 ^n^A 1 o. 15G a 0. 8sN ^^KI 
114 & 

[0 24 53 TMA 1 , TMG a , 7 >^ 

-r, Rtf t y 7 %x t ut<o***ffl^r» jfciS: 

ffi^jSr7 O— 760Torr, frfliVX, 1 O OT o r r 
t U /#ft?&&£r8 0 0-1 2 0 0°C, #Jitf, 9 3 0 
Xlt UfcJfcfclBT. 1^0-3O0nm, 1 o 

0 nrnt^T V F — 7" A 1 0. 0&Cr a 0. 95N#;#"<Y FJB 1 1 

5 Srfi)t«S-tt«. 

[0 2 4 6 ] SIStt^T, TMG a , TM I n , 7Z/*r 

flE^^7 0-7 6 0Tor r, lOOTorr 
£ U J&ftt&S&S 5 0*~9 0 0*C, (Mil** 7 0 0°C 
£ LfctfclKTV #£l— 1 Onm, Mili, 5 nm^OT 
>- K— ^ 1 n 0) 05 ^ a 0 . ggN^V 7Jg£*£ 3-10n 
m, frUitf, 8 nmtOTX K — ^1 no.ioG a 0 . 8&N^ 

-10JS, Mil*. sJltcfc** mqw 

m&m 116 sr^rt-rs. 

[0 24 7] SI^U&V^T, TMGa, W-t — T. tr* 

Lt<7)N 2 trffi^TT, fi)t#BE^«:7 O — 7 6 OTo 
r r , #Jii±\ lOOTorrH, 8 0 0 

-1 2 0 01C. Witt, 9 3 0^^1^^. ffSl 
0-3 0 0nm, ^jtl^ lOOnmT?, ^WM^ 
1. 0X1 0 17 — 1. OX10 19 cm' 3 , Will 5. 
0 X 1 0 17 c m~ 3 G9 p mo a N#;#-< KJ8117 Srfifc^ 

[0 2 4 81 5I*I*<^T, TMA U TMGa, 7>€ 

760Torr, Wild, lOOTor r£U, 
f*8 0 0-l 2 0 0t» Wttt, 9 5 0ti:t^ 
T?,ff£0. 1 — 2. O^m, Wilf. 0. 5/zmT. 
^WWfeiiflC**l. OXio 17 -l. 0 X l o 19 c m" 3 , 
Witt* 5. 0 X 1 O n cm" 3 Op§lA lo. ioGao.85 
N^?y KJB 1 1 8£rfi£:££it-&* 
[0 2 4 91 3l£5&l^T, TMGa, T>*r~T. fc*J* 

LT^N 2 Srffl^T, j£ftj£;£&7 0 — 7 6 OTo 
r r , W^{J» lOOTorriU /#fttS.*£ 8 0 0 
-1 2 0 0t, *l)^tf» 9 3 0t£ LfciWfct?, 
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0. 1 — 2, Ojuin, #Jitf* O. 5|/m*C, ^Ffcfi#!!i£ 

OXIO 17 — 1. OX1 0 19 cm" 3 . WX\+. 

1. 0 x 1 o 18 c*T 3 <7>pSlG a N=r>^^ h JB 119 

[0 2 5 01 n£/S i C £l£ 111 ^Xffifctt 

n^ffifigi: Itf^ 10 0 n mCON i MSI 2 0 

p^G a N = >>* hJil 1 &JiKttp«tt 
Ltff^ 1 0 0 n m, f5W# m(7?N i S^B 1 

2 1 *R*t, MM Lii7 O O nmkti;* 

[0 2 5 11 :<?)«l: t *38WoK3<^^ftco^i»t^*5 
1 1 7 J; 9 *1«|*SpW^^# fcr > K-^A 1 0. 05G a 

T, MQWjStt 8 1 161: 

^ [0 2 5 2 ] tfc^t, *^5t4t3pJ#*«^$*Stt 

(ot, jfewc5i«>»*^»* e . bs^^iim^c* jth 

[0 2 5 3 1 &*3, if5<7>^ 3 <n?Hfa<r>3&1&\ClS\,^X 
tt. ntfJ^^Y K«^T IT7^ K-^A I 0, 05 G ao.95 
NfttfJ K«i 1 5$r^^r^-5*v CO«ttfi^{;lS 

[0 2 54 1 ^iC, !3 7«r#RRUr*«W©»4iog|«r 
SI 7#RS 

*-T, Ji«a^»3 0l51fc<0^«Si:W«5{w % (0 00 1) 

as* ap*>, c^^itsA^^6H-s ic*^ 

45nSS i C£4£l 1 1 J:lw, J?^5O~3 0 0 n 
m, Wili, l00nmOAiGaNV<y7rlll 

2. ^O 4 , 1?$0. 1—2. Owm, W^.tf, 0. 5 u 
m(OG a N 1 1 3^fifeJt^-tt:So 

[0 2 5 5J 5I*UE^T, TMA 1 & 3ft 3 <^>^ 

■feoi&nx k> & &t>r , ff^o. 1 — 2. 0 u ecu wi 

tf, 0. SjtimT?, ^JW4feS{SW*i. oxio 17 -i. 
OXlO^cm" 3 , ^llli, 1. O X 1 0 18 cm" 3 <O n 
2iA 1 o.2 G a 0. 8 N^7^K1122 2:/£S£-£;tCD 
TMA 1 RXfS i H4 <7>#c*£&-flClt Ut\ 1 0 

-3 0 0 nm, #Ji(3, 1 0 0 n m<7>7 1/ K^^G a N 

50 [0 2 5 61 111 ±lBO*3^seifeco^iai:RI»C, 
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f$l-10nm, #>J:ltf, 5 nm^rv K — ~f 1 n 
0. 05G ao. 95N^U TM 3-1 Onm, #j*J;f, 

SnmCDXV ^1 no. lbGao.HbN^I^-l- 
T> K-^I no.isOao. 8&N^^S^2-1 0«, « 

[0 2 5 7 ] ^ 1 0-3 0 0 nm, ffl*.!*, 

lOOnmT, ^i^iU. 0X1O 17 - 1. OX 
10 19 cm"\ ^J^il 5. OXlO lT cm" 3 fi5pfG 
a Nfttf-f KJil 1 7, J££ 0. 1-2, 0(im^ 
tf, 0. 5 jumr, ?F3ttftJia^ I . 0X10 17 — 1. 
OXlO^cra" 3 , Wtll 5. 0 X 1 0 17 cm~ 3 cDp 
SiAlo. i5Gao.86N^^^ Kflil 18, ^£ 

0. 1-2. Ojura, 0, 5um-V, ^M^m 
1 . 0X10 17 — 1. 0X1 0 19 crn" 3 . i^Jtll 

1. 0X1 0 18 cra" 3 (7)pIGaNpy^^ F18U9 

10 2 5 8] &t^T\ n^S i C£&1 1 1 <7>Mffi\C)Z 
nW&*&k LrXmZ 10 0 nm<ON i 12 0 SrKtf 
p£>G a N=rV^^ h© 1 1 9±*dtfp{flU* 
&k LT*^ 1 0 0 nm. *IW^ I O u m^ON i 1 
2 1 . #tg#H5La*7 0 0 umi;^5i}lcS-?' 

1 0 2 5 9] ^OflUC, *«ffil«0«4 <0#ffi l£*5 

Mti,X. pZlA 1 o. 15G a 0 .8sN^ ? ^ 1 1 8 £ 
5»»J«r««>^:*JtenS3lA I o.2 Ga 0 . 8 N^7y K/g 
1 2 2£/JK^T^5<^^\ nWKC*5«^SJStffaP*M^< 

J4, nfil^^y UTnffiA I o.2 G a 0 . 8 N ^ 

t>»Tttfe<> m&to&te&JZ ^x^si^t* * 

[0 2 6 1] St, r<^##0^#^ Kfltei^L^ 

{HI t ; ft t& £ -frr t> a t ^><z> x h & o 

[0262] Ef s j&^ss u -cms k war 5 <nmm 
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*i\ ±1&<ons<»&M<z>J&ikkFM\z., (oooi) 

^SnlS i C&fA ill JziC, |^ 5 0 - 3 0 0 n 
m. M*.!*, 100nra<^AlGa ^77^1 1 
2,/ff£0. 1 — 2. Ojum, W*.!*. 0. 5 ;um<OG 
aN^OlJSl 1 3, *£0. 1-2. 0 *i m, &) 

O. 5^mT', OXlO 17 - 
1. 0 X 1 0 20 cm" 3 % 1. 0 X i o 18 c m~ 3 

/<? «niA 1 o. 15 G ao. 8&N^ 5? yK|lU 

[0 2 6 3] 5l#tt^T, ff$ 1 0-3 0 0 nm, mfL 
tf, I 0 0 nm^r V F-yA 1 o. o&G a 0 . 9gN3fe*'^ 

KJil 2 4 $H£fc0>*>, ff^l-lOnm, 

tf, 5 nniCOTV K— 7* I n o. O&G a 0 . 9SN^ y 7Sf 
^^WJ5^ 3-10nm, ^Jtli, SnmcOT^K 

teS 125 $r?^fi)c;i-a 0 

10 2 6 4] I$5^50nm, 2 0 

<?0 nmT, ^iWl^l, 0X10^1. 0X10 19 
cm" 3 , ^J^I^, 5. OXl0 17 cm^pSAlo (2 
G ao.8 N^-—^< — 7 a — B£it£| 12 6 ^r^fi^-t^So 
[0 2 6 5 1 #14, JilEc0«3(?>3(ClkO^1»i:|5I«ti, 
* 10 — 3 0 0 nm, ^^.(1, 10 0 nrnf, ^M^J 
OXIO 17 — 1. 0X10 19 cm" 3 , ^J^. 
fX, 5. 0X10 17 cra" 3 roplGaN^'f Fill 
7, ff^O. 1 — 2, Quia* 0. 5vmX* 

5P#6«J»*^1- 0X10 l7 -l. 0 X l 0 19 c in" 3 . 
tfy*.Hr, 5. 0 X 1 O 17 c m~ 3 <?>pmA 1 0.15G ao.85 
JO N^^ y KJBl 1 8 , JttJ«, J?^ O. 1—2. Oym, 
tfjjttf, 0. 5 ti hit's 1 . OXio 17 — 

1. OXlO^cm" 3 , ^Jtli, 1. OXi0 18 .cm" 3 

[0 2 6 6] JfeV^, n^l S i C £1£ 111 t7>K®(-I4 
n mM&k UTJ¥$ 10 0 nmCON i IS* 1 2 0 
Zt&iC plGaNny^^ hli l 9i:!:iipM 
^^Itff^lOOnm, ffiWfl* 1 0 /i m£>N i ii&ffil 
2 1 Sr^:*t , Att&?ft L^7 0 0 «mi/i5i;? tcSf^ 

^S'j-r 6 r. t ic <t o r s Qvm&m.m jt ^ 

[ 0 2 6 7 ] :osQWWu»ff:^t>rii ^ 

co ^- - ^ — 7 n — £ R£ it -T ^ fc K tt 3t-K*fll!l #F« 
p^A 1 0. 2 G a 0. 8 N^"— ^—^n— BSJfcfl 1 2 6 CO 

SC a NTfe^Y KJ1 1 1 7 J: 9 PM^^/i/y K 
*"^Alo.OBGao.95N3fe^ KJB 1 2 4^^^TV^ 
CO-C, plAlo.2 Gaoj N^-—^<— 7D-^ihi 1 
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rut>fc«u:-ft+6&*4fe^. 

14, ntaj^^^ KJi£ trr> k-:/a i o.osg a 

N^^K112 4*ffl^Tl^^ t ^<0^7**fi/£^PI 

3tea«»*^*^:(fl:itd**5 «t 5 tiara 

[0 2 6 9 ] 3£u ±lS<7)^5*D^mo^^ir.*3^r 
14. n«W K|l:iotpSAl 0 ,2 Ga 0l 8 Nt 

mpvy KJic^WttSfcpS^?* K» J: 
[o 2 7 o ] $jfc, K*i4j&-rLfc& 

a 0.8 N^--^<-^a-S^ih® 1 2 6 C9j^^^ta^LT 
[0 2 7 1 3 £A_k, *«W©»3^S*5<Z>36Jho^fll 
ftf*fcPfton£*>tf>r(4fc< , #J*.lf, Ji3Etf>*ir3 7i5 

0. 16 G a o. 85 NX I no. 05 G a o. 95N*>t^5MQWi 
tCJfcCTiftftit&A 1 x Ga y I a i- x -y N (0^x< 

ft£ A 1 a Gab In i- 0 -b N (O^a^l, 0 £ b < 
[0 2 7 2 ] ±K«37&S«5(7>*afc<D^«U*3 

< tr()ft< , #j*jf , nrntf* Kiiinio-io 

10 2 7 3] ±ISC0^3 7!;?5^5(75^JS(7?^1SfC 

lTt>^< , Wtli, ^sco^JS 

*»fcjS.S 10 0 nm<7?7> K-*^G a N3fc#-f FJB&tf 
2 0 n m<DT> \* — ~f A I 0.2 G a o. 8 N3te#-< K 

[0 2 7 4 ] Del-, EIS^SUl 4«r#SRL.r, plBlft 
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7) 31*1 1 OK£«i053F»tt4r»^-r*. *1\ BH#S, 
*T. (oooi) i£ s gp*>. cm&3zWk-t&KlT& 

C06H-S i ca>fcfc<5n3!S i C&I&2 1 liiti, T 
MGa, TMA1, 7V^7, Jfctf, liT^t 

it? Tv 7 0— 7 6 0 T o r r , flflfctf, 10 0 

TorrtU i£*iftjfc&8 0 0~l 2 00t:, 
If, 9 5 0*Ct L*::Rll6-e» JG?£ 5 0 — 3 0 0 nm, #J 
Xlf. 50nmOAlGaN/^77JS2 1 2«f $ 

[0 2 7 5 ] 3l#ll*l x T, TMG a , K— 
'<V Its i H 4 , 3LOI, -Y 9 L-TtK 

^SrJBt^T. /afcftffi^ £ 7 0-7 6 0Tor r, fjt 
If, lOOTorrtl, J&:SrtS.&£r 800 — 1200 
°C, tfj^if. 9 2 0ttlWP, J^£0- 1-2. 
20 Oxim, #J*Jf, O. 5^mT, MI^^SXIO 
17 — 1 X l o 19 cm~ 3 , #'J;tif, 2X1 0 18 cm" 3 On 
SG a N^ngjg 2 13 

[0 2 7 6 1 3!£*3tl^T, TMA 1 , TMG a , 7^ 

t tt^tlfl^r . £70 — 760Tor 

r , #!*Jf , lOOTorrtU, flj«?fl.&2: 80 0- 

1 2 0 0^, fRl^, 9 5 0°C£ VfttitmT', 0. 
1-2, 0 M m, W^.|f, 0. 5#mT, ^3tt4fc»«di 
1. 0 X l 0 17 — 1 . O X l O 20 c m" 3 , WA.If, 1. 

30 0 X 1 0 18 c 2ii" 3 (^nS[A 1 o, l5 G a o, 85N ^ ^ ^ K/S 

2 1 4 4rj***ii:fi 1> 

[0 2 7 7 ] SlStt^f , TMG a , 7" V^-^T , 21 

0— 7 6 0 T o i r , lOOTor r^L^ ffe 

0 0-1 2 0 0*C, #J*.ff , 9 3 OlC^ Lfc 
9$ 10 — 300nm. ffil^lf, 10 0 nm<7> 
TV K — ~? G a NJte^tfW K|2 1 5 %:WL&:$*±Z> 9 
[0 2 7 8] ^l^iWS^r, TMG a , TM I n , 7^ 

^70 — 7 6 0 Tor r, ?RF±\ 1 0 0 T o r r 
^ U fiSt^tS.^^ 550-900^, OTA.tf , 7 0 0t 

>- K — 7 l no. 05G a o.gsN^ 1 ; TmX&:$t£iXlZlZ£ 
3— 3 0 n ra, 0iJ^lf , 5nm«7y I no.ieG 

ao.85N*FJB*jafiS-&TSQW»ttjB2 1 6 

[0 2 7 9] 5I#**V X T, TMG a , 7^-7, 3fc 
V, y Ttf*k UTCON 2 «rm^r, ^jGE^3^7 
0 — 7 6 0 Tor r, lOOTorriU fi£ 
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fc^&'tS *JlO- 3 0 0 nm s 0iJ*j4. 1 0 0 nm 
OTV K — a N*te#-f KJg2 1 7 £:J£££^5 a 
[0 2 8 0] §l#fcfcV N T\ TMA1, TMGa, T>=Z 

*^!)7^HT^N 2 fe;?J^t\ 7 o ~ 

7 6 0 T o r r . #J:tf£, lOOTor rH, fifcStS. 
^3 0 0-lZ0 0t ( Mill 9 5 0*0^ L7t:t£fii 
T?» J?£0. 1 — 2. Oym, #J*.tf, 0. 5umt, 
^FJW4fefllJ6* 5 l. OX10 17 — 1. OX10 19 cm" 3 . 

2. 0 X l o 17 c m" 3 <D pSlA 1 o. ISO a o,8b 

[0 2 8 1 ] Slfcflfe^T, TMGa, T>^~T, 

*£L,-CON 2 ^fflv^, )*Jtffi>j*r 7 0 — 7 6 0 T o 
r r . M*.!*, lOOTorrfcL. 8 0 0 

•V1 2 0 01C, Witf, 9 3 0*Ct Lfctttfttf, i9£ 
0. 1 — 2. 0<im, 011*. tf, O. Sjum-O, 
OX10 17 — I. O X 1 O 19 c m' 3 , 
1 . 0 X 1 0 18 c m~ 3 (OpSiG a N^^^ h/g 2 1 9 

[0 2 8 2] nmS i C 2 1 1 OjBfffilCtt 

n(RU1K^i: LTJ5$ 1 0 0 n ru<7>N i ^® 2 2 0 ^rlftt^ 
pSGaNa^^^ hS210li:ttpt«« 
iHtffMOOiun, fflWi* 3 & m(DN i StfS! 2 2 
l&Ktt. *fi««L*«7 0 0 v mt&hX. ?IZ&*& 

[0 2 8 3] ;ic^;^^<^6<^;fco^i£*3^T 

[0284] t^, piM^>f KHfrryK-^IliU 

[0285] r<7>3^^:, pfla^^r-f KS^45^»j*«»'Si: 

[0286] ass, :^07yK^tt, tft^fcr 
2 /v- s fil±^bhMa<, ^Jtll 1x1 o 17 

[0 2 8 7] Bi 0^#ilT, ^^C0|g7 0 
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(S3 1 0#f& 

^SnlS i C&*£2 1 1 ±lC, ?^50-3 0 0 n 
nu 0"'J*-Wt, 50 nmiWA 1 G a N^y 7r i 2 1 2, 
«T$0, 1—2. 0 U m, #J;Ltf, 0. 5ymT, 
W»**«5 X 1 O 17 — 1X1 0 l9 c m" 3 , 2 X 

10 1 0 I8 cm" 3 (OS i K-^nfiGa N4 3 PiJJJg2 l 3, 
/?*0. 1-2. 0 w m, Mittf, 0. 5 w m 
t\ ^*Mfc*JE3fi* 1 . OXio 17 — 1. OXio 20 cm 
-3 \ M*.!*, 1. 0 X 1 0 18 cm" 3 OS i F-^ni 
Alo.isGao, 85N^ 7 5/ Kffl 2 1 4 
[0288] 3l*)tt^t\ J9§f^t n ^10~300n 

#J3_1£. lOOn mOr ,V K — a NStetf-T K/B 
2 15 «rj**^-frfc©*>v iP£ 1 — 1 0 nm % 
SnmOTVF^l no. 0$G a 0 . 9sN^U 7»T^ 

-» I no. 15G ao, 85N^FJB*J6Sft**&T, 3 QW^f4« 
2 16 W^fSo 

[0 2 8 9 ] #Cl^T, Jl^tp jnoOnm^T, £>J:t 
tf, 8 0 ixm<7>r V K — a N%#<< KB 2 1 7 H /? 
£0. 1 — 2. Oum, ^il 0. 5/*ra*t\ 
»&J&*1. OXIO 17 — 1. O X 1 0 19 cm" 3 , mA. 
li, 2. O x 1 0 17 cm" 3 ^Mg F-7(Dp SEA 1 0 . 15 
G a 0. 8&N & 7 y \*M2 1 & * 0 . 1—2. 

10 n -i, 0Xl0 w cm" 3 , Will 1. 0X10 
30 18 c nT 3 OM g K — "^OpffllG a N=r>*^^ Mi 2 1 9 

[0290] nSS i C&*£2 1 1 COSffitCf^t 

.n^Jtt^i: bTJ?:£ 10 0 nn»N i 2 2 0 £r$:i} 
p^iG a N =1 MB 2 1 9 iitZil pW8, 

fiSi: LTWJ 1 O Onm, «Wj&* 3 ^ m<?PN i 2 2 

[0291] dc^m 7 co^^^itft(c*3^rni, p^^t 

10 2 9 2] pW3fe#/ F»fl>*JPtp Sri O 0 

nm^^ (0. l^ra*^) ti, 14 0. 0 8 

afflKT (8 0nmTC fCUTK tZZ t(lJ:-o 
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tp - t„ irlttK, -tixfc:J:ot\ K 
10 2 9 3 ] :P>^DW^f KJBfcnIMX: 

[0 2 9 4] C«>»7<D*ltW^1«|C*3^r«:, 
[0 2 9 5] El 1 1 £#88 IT, 

8 <t>3?2s s Qw^i^i^-f^ir^ 

Bll ( a ) £J& 

±aa<DK5 6w*2s»^1!Sira*ic. (oooi) 

JtCSnSlS i CSIR2 1 l±ti, «^50-300n 
m. #'J£tf, 5 Onm^A 1 Ga N/<y7rJB3 1 2, 
J5£0. 1 — 2, 0jym» 0. 5 u m*C, 

4fi>*flCa*5 X 1 0 17 —1 X 1 0 19 cm" 3 , W^ttf, 2 X 
1 Q 18 cm." 3 (7)$ i K-rwnlOaN+WgZ 1 ft, 
at!*, 1 — 2. 0 jam, #J;if^ 0. 5/Jia 

>f tt*5**3&* 1 . 0X10 l7 ~l. OXi0 20 C m 
" 3 , 1. 0X10 l8 cm'%Si K-^nS 

A 1 o. isO a 0 , 86**? 9 v K»2 l 4 6. 
[0296] g|£&^T. f$10-100nra, 
W! % 5 0 nmCOT^ ^A 1 o. 05^ a o.95N#:#V ^ 
£2 2 2, RU, #'J;itf> 5 0 

nm(07y ^1 n 0 .03G a o. 97N*e;tf ^ Kl2 2 3 

nm(07y F — ^I no. osO a o. 96N V T J1"C3^4** 

no. l5G-ao.85N#^JB*rfl»fi**T. SQWlSttl2 

[0 2 9 7] &^T. ff$l0-100nm, ffil*.!*. 
50nm^T>F»^I n 0 .03<^ a 0 . 97N&#-< KJB 2 
24, X^, ??10-vl00nm, Willi, 50nm 
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T, 3P#ffi«J»JE^l X 1 0 17 ~1 X 1 U 19 cra _ \ 

li, 5 X l O 17 c m" 3 (OMg ^^pfflA 1 o, 05C a 

0. gsN^^fY KS225,/££0. 1-2. 0 ff m, W 

0. 3<iint», >F*6)|fe**35«l. 0X10 17 — 

1. 0X10 ,9 cm" 3 , 1. 0X1 0 17 cm" 3 

8, &t>\ l££0. 1-2, Onm, 0. 5xi 
mt?, JFtoWMWl . 0X10 17 —1. 0Xi0 19 c 
m" 3 , 1. OXl0 18 cm" 3 ^Mg K-T'iOp 

[0 2 9 8] n^2S i CSt£2 1 1 WJEffifcltt: 

n{»mffi£ LT/*£ 1 0 0 nm^N i Wf&Z 2 D Srflfttf 

LTJGS£ 1 0 0 nm. flW** 3 0 mOM i «*£2 2 
l^&tf, *#««L4i7 0 0 umfc*6* ?t^3$^-# 

[0 2 9 9] Bll (b) &M 

9, -§.0. ^ 7 ^ Ki«i:rat5i»l<7>airi^^ < 
brv^StfDT?, p«^Fimt5pSAl 0 ,05 

J<3 [0 3 OO] iW3ff5W^Mf0^ffi{c*3i^TI4^ 

W*fci4l^i tt?*< rt>gt^ 

[0 3 0 1 ] ?>CtC, 012 ^Lt, *»Wtf>W9tf5 

**5, 012 Ca) 14 % 

5, ^^i. 012 Cb) liiSttaifiSeo/^ K ♦ * 
Vflfifi, g(l*>, ^^iftl^^^^^-^/t-^r^-t-^^ 

M <r> m& & ft- Wt ± Bfi » 3 co c?5 to t m « T*^ 5 <£> 

0 1 2 ( a ) #ffit 

^T, ±ibco^i co^£2fec7>^ia&tipi^i^ coooi) 

4$nlS i CStS2 1 liitC. f$ 50-3 0 0 n 
SO m, W^ldf, 50nm<OAlGaN^y7rl2 1 2, 
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J££0. 1—2. Oam, ^Jilt 0. 5ym'^ ffl 
*»a^5 X 1 D 1T - 1 X 1 O l9 c m" 5 . ^Jxlt 2X 
10 18 cm~ 3 COSi K — ^COn^fG a N^fW/i 2 1 3, 

^FMWII^l. 0X1 O 17 — 1. OXlO 20 cm 
~ 3 , W*.l£, 1. 0Xi0 18 cm" 3 ^)Si K-^nf 
A lo.i&G ao.S&N^ 7y 1^12 1 4t:*ft$*6. 
[0 3 0 21 §lt^^T, l|^10-3 0 0 nm, 
(£, 1 O 0 nra<^G a f'l 2 2 6 

1 no.osG a 0 . 96 I> T «T*#E# ^ifrlfc/S £ 3 — 30 
nui, #J*.tf, 5 nmO/y K-T'I no.15Gao.85N 

[0 3 0 3] ^^T, f$l0-100nms 0iJ*.li. 
50am(^)7y K— ^ I n 0 .03G ao.97N^fc^-< K«2 

2 4 S &0<, 1££ 1 0 — 1 0 0 nm, 0»J*.Ii* 5 0 nm 

^ttH^lXlO^lXlO^cm" 3 , m± 
2X1 0 U c iu" 3 ^Mg F — ~?V> pSSiA 1 0. 05G a 

0. 9.sN^^K12 2 5. J5^0, 1 — 2. 00m. 03 
it!*, 0. 5 4 mT> ^F*a4fe«JCid 4 1 . oxio 17 - 

1. 0XiO 1? cm"' 3 , ^Jili, 1, Oxio l7 cm" 3 
OMg K — 3^(7> plA 1 0. 18G a 0. 86N^ 7 5/ Kig 2 X 
8, ftV, i?2 0. 1—2. Qvm* 0. 5 ^ 
mTS ^*6*»^« 1 . 0X10 17 - 1 . 0 X 1 0 19 c 
m" 3 . 1, 0XlO 18 cm"^Mg K-^p 

[0 3 0 4] ^VNT, nSHS i C£tS2 1 1 (OjJffitCrt 
n£)m«£ VXmZ 10 0 nrn.0>N i Si2 2 0 MR# 
3fc#l£. pSilG aNal/^;* hMZ 1 &±ic:iapttl* 
ftttT/S^ lOOnm, fgWtf* 3 a m<ON i ftffi 2 2 
l SrfSrtt, *i^UW 0 0 timbte* X v'<c&*$ 

[o 3 0 5i eai2 <b) &m 

[0 3 0 6 1 CO^tct, piW^fc^ h'iSWt^ 
piA io.05^ao t 9&N3fe^-< KJi2 2 S^m^C^ 

»»wjfi;»*^MU3a*5>«rfll»Uoo, pMAlo.osG 
a 0.95N K«f2 2 5#l^tt pS??;/ KJi^Wtf 
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[0 3 0 7lftj8, C (Dm 9 CO^&cDftmt:: *5^T , 

[0 3 0 81 *fclc, Bl 3^r#^L-X v *$65B<D3Sl O 
<0*ffi0^1ft«r«|fW*.& i( //*5. ®13 (a) II ^ 

JO T'frV, E| 13 (b) ttflH&jg ifi#K>-* v K • ^ 

tefcnMS i C3S^2 1 I$ 5 0-3 0 0 n 

m, 50nmOAlGaN^>7rS212, 
*0 JR£ 0. 1 — 2. Ojmi, ^ijx-i*, 0. 5 tf m~C, T^U 
4fe*S** 5X10 17 — 1 X 1 0 19 c m~ 3 , #JxJ2, 2 X 

1 0 18 c m" 3 <DS i K-^nlG a N^fSQS 2 13, 

^£0. 1-2, Oum, #I*.WC. 0. 5 y m 
^^#£4**^1. OXlQ^l, 0XlO 2t> cm 
~ 3 , 1. 0 X 1 O l8 cin~ 3 (£>S i K — ^COn^ 

A 1 0.15O a 0 .85N^7 ^ K»2 1 4$r^ft^^:e o 
■[ 0 3 0 9 3 Sl^^t, TMG a , TM I n , TMA 

^T, ^AJEA^T 70-760Tor r, ^Jx.fi r , 1 0 
30 OTorrtU 0 0-1 2 0 0t, 911*. 

■ Idf, 113 Ot^ifcW, TM I n4rt*iS&U 

TMA 1 0^$: 0 i L7!:Mt 3 0 0 t ^7?^ 

$-ti:Sr. t WoT, nliA 1 0 . 15G a 0 .85N^ y y F 
121 4tZi&1'Zi*Kft<omj&frA lo. OSGao. 9eN^?t 

. AJ^fi^^ia^d^ I n 0i 03G a 0. 97N £fe 5, 1 
0 — 3 0 0 nm, 100 umfl)7VK-^l/ 

— fjx KJB2 2 7i«^ii:e. 

$iX7t^^ 3 — 1 0 nm, ^Jxl^, 5nm07y^-/ 

2 1 6$:3&flfcr«. 

[0311] ?t*^T. TMGa, TMIn, TMA 

^l^7 0-7 6 0Tor r, lOOTorr^ 
J*dBtta*4-8 0 0 — 1 2 OOTC^ 9i|5t(* % 8 0 0t 
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TMI n^fW>$t6f 1^1, TMI n <T>$& 
O £ UfcP#^TT 113 OtlC^tTTMA 1 <D{& 

X % S QWf&^IB 2 1 6 <C«+£<fla-a>itej**« I n 0 . 03 
G a o. 97N <!: & 5 . *^WfcffiU#a* A 1 0.05G ao.95N 
tt£Z>. l?$ 1 0-3 0 0nra, #J 10 0 nm<^ 

I O 3 1 2 ] 0. 1-2. O^m.^iJ 

0. StfinT, ^#84fc««**l. 0X10 17 - 
1. OXio 19 cm" 3 , ^Jill l. OXlo 17 cm" 3 
<7>Mg K — p 1 0. 16Gao. 85N^^ y KJB 2 1 
8, ,£.U<, jE££o. 1—2. O^m, 4ty£.tf, 0. 5 W 
m*T, ^*B*ai^3^ 1 . 0X10 l7 — 1 . 0 X 1 0 19 c 
m" 3 , 1- O X 1 0 18 c m" 3 (OMg K— :7*^ p 

[0 3 13] ^m?, nSS i CX«2 1 lOKflEteWL 
n U0««^ L~C/3C£ 10 0 nmtDN i W& 2 2 0 frRtf 
■S£*tc, piG aN3r^^r^hJl2l 9_h*CttpWa 

[0314] 013 (b) #.« 

lo 3 1 5) ^7t, cco*#;ct, p{wi3te^-r kjb&# 

SEt^pS^W^y Kjffe^W Kil2 2l*fep3M-C*| 

^7'ii i Mtrt)^<, -emc £ox, 

[0 3 16] >fc*5, m 1 0 ^lfeSO?#ttli*3l^*Cti:, T 
y pr — y K3fe^-f KJB 2 2 7^pS^^ 

1 tfcttO . 0 5 OA 1 0. 06G a o. 95N £ Jfcofl^Sa*, 
^7^H|(OAltk^D0. 15CA lo. l^Gao.86 
N sfcfc MS WAR A 1 G a NJBt L.*Ct>&l^ 

[0317] 014 &#!R UX, 1 1 

O*Jfc(0^«rRWr5. J&*5, Ell 4 (a) tt. *Jg 

014 (b) laigttJBafift^/O* k * * 
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[3 14 (a) #f$ 

*-*\ ±iao5S6co^jfe^^^^(um{c, (0001) 

JteSnSSS i C£&2 1 1 JiJi, 5 0-3 00 n 

m, 50nra^)AlGaN^5'7rl8l212 l 
iC? ^£0, 1—2. Ojim, 0, 

^»^5XlO n -lXio 19 cm" 3 , #J;iJ£, 2X 
1 0 18 cm" 3 <£>S i K — ^OnffllG a 2 13, 

RXfi, J9£0. 1 — 2. 0^ M*.!*. 0. 5 Mm 
X, TFAMfeMS** 1 . 0X10 17 — 1. OX 1 0 20 cm 
" 3 , 1. 0X10 18 cm" 3 (OS i F-T'^na 

A 1 0. 16G bo. 55N^ 9 y KI2 14 
[0 3 18] 5i^^V^T, ^C^l 0 — 3 O 0 nm, Mx. 
tf, 1 0 0 nmor ^ K-^A 1 0. 05G a 0. 96N^-{ 
K«2 2 9 &-£fc(0-Sp, i?C^l-10nm. 

^^^iX^J?:^ 3^30nra, 5 nm^T^ K 

[0319] ?|^|gfeV^T, TMG a , TM 1 n , TMA 

^J^r 7 0-7 6 0 Torr, 1 O 0 T o r r t 

■U, J*#ta.ft€:S 00-1 2 OOt, ^Jti^, 1130 
'C^U/c^^T, TMAl^W>$^5«l:M 

10— 3 0 0 nm, #J*.t:£, 10 0 nraCDM g Y — ~?<r> 
p^jg./U-^ K«2 3 OiSri^lt^itS. 

*5, P 1^ 7 >y Kll:^f5(»|(7)iaBJ£|j: I n G a N i L 

[ 0 3 2 0 ] t^^-C 1 , ff^O. 1—2. Ojum, ^J^. 

0. 5^mT, ^tellzsn. 0X10 17 -1, 
OX10 19 cm" 3 , f^ll 1. 0X10 1T cm' 3 ^)M 
g K-^(7> p MA lo,15Ca 0 .8SN^9y 

^^0. 1 — 2. Oym, W^.fcf, 0. 6/im 
-C, ^3W#»»A3ft $ 1 . 0X1 0 17 — 1, OX10 19 cm 
" 3 , 1. 0X10 18 cra" 3 ^MgF-7*^ P a 

[0 3 2 1 1 *^ n^S i OmW. 2 1 1 <7>*ffi(r.tt 
nlWtttl^: UTl?^5 10 0 nmCON i 112 2 Ottttj" 
pSlGaN^y^^ h«2 1 9±(C»p(WI« 
mt tr^t^ 1 0 0 nm, «W7&< 3 ju m(ON i «fig2 2 
i*Rtf> *KML i« 700nmi)fc5J:5 
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[0322] mi 4 (b) &m 

[0 3 2 3 ] *;fc, ^pilWKMli, ^ 

[0 3 2 4 ] i©»*t>. n{Sj*#>T KJg«*— 

-^Svt^ic, rcon^j^^-f h v /B<*>$£/#£ pttfj^t^-f K 

[ 0 3 2 5 ] ::o$g^*>, vWttfj P S 

[0 3 2 6 ] £*Ji, *J&95g>*6 7!f£*I 1 <7>^;&cd^ 
t£L*3lr^T*4. <!: If I no. l&G a 0 .B5N/ I n 

y N <0£x<l. 0<y<l) OlSi^f IT^A 

7y KJ|0)2ftAJ£fcA 1 B Gab I ni- B -b N (OS a 

[0 3 2 7] kfacofB 6 TbmtS I 1 O^I?)^ 

CD, MQW^iClr^^l^OT^ 9 , }C 
(4. #J*.i*, fn~10nm, #J;tf2. 5nm<DTV 
K — 7" I no. o&G a o.9&N^ l/r|^i|$3-l0n 
m, #'J;ti£, 5nm07^K-^I no,i5Gao.85N^ 
Fl^XStcry K — ^ I n 0 . 15O ao. 85N#FJH# 2 

[0 3 2 8] lEll SfttfEl 6*#BSbr. HStJSl 

(OOOl) ffi, Bp^, cE^riffiirtSA^ 
06H-S i C*>fcft5n5IS i Ci^ 3 11 <^Sffi2r 
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urn, W*.WT. 0. *Sa;X 
^ttO*>, TMG a, TMA1, TV^'T, & 

MOVPE-feiaoT, &&&t)$:7 0~760Tor 
r , lOOTorr^U, /&fitSJt£r 80 0- 

12 0 Ot. flfij*.!*, 9 5 OlCi: L , 5 0 

— 3 0 0 nm, #J*.I3* 5 0 n m CD A 1 G a N y 7 r 
S3 1 2&JSfcft*-ti:5. 
[0 3 2 9 J 91 ^tt^^T*. TMG a, TV^fr^T, K— 
iO h t LTs S i H4 , fttf, II T^&ffi^ 

t, Ji»*£M 7 0- 7 6 0 Torr, 100 
TorriL, Jft£taJ&&8 00 — 1 200 W*. 
tt, 9 2 0tit^18i^ *^0, 1 — 2, Oum, 
Wfctf, 0. 5 tf mf, oxio 17 - 
1. 0X10 19 cm" 3 , ^Jtfl 2. 0Xl0 18 cm -3 
COS i K-^COnSiG a N^WJB 3 13 fcfifcA 

[0 3 3 0 ] 3lt*&^T\ TMA 1 , TMG a , 7^ 
= 7\ K — ^LT, Si H4, BU** *r-Y 

LT^jfcaUfc/B^T* gJ£*H^?«r 7 0-7 6 ot 0 

-?<7 r r , 0IJ*.tf, 100Torr£U fifc^S-iS.&^r 8 0 0 
-1 2 0 0t, 9 5 Otfc^fcftllfe^ j9?£ 

0. 1 — 2- 0^m, 0>J*.(i, 0. 5^m-r, ^ftWfejl 

Oxio 17 —l. 0 X 1 0 20 cm" 3 , ^Jx.f^, 

1 . 0 x l o 18 c m" 3 ^>n5!A 1 0 . 15 G a o, 85N^ 9 y 
KJi 3 1 4 *:^S^it6c 

[0 3 3 1 ] 3l*lfc^T\ TMG a , T >*£^T , S. 

0 — 760Tor r , ^J^li, 1 O 0 T o r r t L,- fi£ 
1^^8 0 0-1 2 0 0^, ^J^.^, 9 3 0tJ:lfc 
JO fcflO-SOOnm, ^Jx.(i, 1 0 0 n mCO 

r V K--/G a N%#<< Kli3 1 5 ^fife*?*^*. 
[0 3 3 2] §|^^V>T, TEGa, TMIn, T>*t 

0-7 6 0Tor r , ^'Jx.h£, 1 0 0 T o r r 
£ U ^*tfi.^^5 5 0-9 0 0^ ^J^.^, 7 0 0t 

^(^, O. 3 v Tn/h^Jb<n^-C f*l-10n 
m. fcl*.!*, 5 nmOT>- ^ I no. 03G ao. 97N/< 
!)7*tf $ 3 — 1 0 nm, 8 nmCOTV K~ 

4£? ^ I n 0 . l&G a o.a5N^«^:5f5:^r V K — 7* I n 

5^9^^^, MQw^/g 3 1 6 *tem-rz>« 

[0 3 3 3] SISa&l^T, TMG a , T V-'E-— T , R 

O — 760Tor W^.d, lOOTor rill, & 
St£j££r8 00-1 2 00°C, 9 3 0tf:tt 

tWST* f^l 0-3 0 0 nm, 10 0 nm<0 

[0 3 3 4 ] 9l*f£l*T\ TMA I, TMG a , Tls^r 
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y t IrT&nm&ft^X, 7 0 — 

7 6 0 T o r i , M*_fi, lOOToniL, ffcJHA 

j(5£0. 1 — 2. 0/im, #1^1*, 0. 5nmt, 
^HtoWkSt&l. OXlO 17 — 1. OXl0 19 cm" 3 , 
2, 0X1 0 17 c m*" 3 <7> p MA 1 o. 15 G a o. 85 

[ 0 3 3 5 ] §l£*ft^T, TMO a . 7^-7, feT* 

* £ LT<D£3$£:#V>T, Jt*ffiM70^78 0To 
r r , #J£J£, lOOTor ri:U j£&i£.&£ 8 0 O 
- 1 2 0 0t, 0IJ*.I«. 9 3 0ti LfcWfc"*?. 

0. 1 — 2. O^m, 0. Sjumt*, ^FftftfMI 
£#1. OX10 17 -1. 0 X 1 O 19 cm" 3 , #J;ttf, 

1, 0 X 1 0 1B c m" 3 OpIC aN^y^ ^319 

10 3 3 6] niS i Ci^3 1 1 <Z>£S) tC 

n{ftim®i: ITI^$ 10 0 nm^N i 2 0 SrRtf 

LTi?£ 1 0 0 nm, 3 mON i ISfli 3 2 

[0 3 3 7] ±t2C0^ 1 2^ttW^1ftt*JVNTi4, ® 
^* £ LtT, 0. l«m/h^, 

O, 3 ^ m/h LT(^£2k ^:ril6.^,H 

Ell 6 ( a ) £Jft 

S1 1 6 (a) hi, I nGaNf£te/B(DFLi£:S:iD^:WH 

5(w, **a*ftrg ^0. liim/h^TOO. 075 
jam/ha)*-^, TMI (h^W)/^^) cO 

G a N(??i!Safifc^*5— **itfiu1"Stt^i?T?fcO , 4 0 On 

[0 3 3 8] SESMrg 3^0. 1 ju m/hJ^Ji 

60 0. 3 ju m/h^^Mtt, TMIOjtfti^Ur 
t>P LiB«(a«WMS#/h$fc*£T3pi&P L^fi^ffi 
BL, fip*>, I n*&ricJt2UBfloU 4 2 0 n mff ifiW 

[0339] «M^#<t6:<i: 

<L*t>, 0. 3 jum/hifi»oj$*afa©»-frtctt, #fe 
[0340) SI 1 6 (b) 

El 6 (b) IS, PL^^«MSM5r^ti! 
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[0 3 4 1 ] *tT, ;£$8^<73$& 1 2C0^^<D^(cj: 

r. £ tci; u , teteffi*^ 1 o 9 c m~ 3 ^r-e, J. 

P L 9 0 m e V^TiO I n G a NSi! 

10 ■itftbil, -fcixtCfcoT, *^*©/j;VM -L*M4# 

[0 3 4 2] *LT\ 4-*T^©Sl**tt3:*.T\ 
&r g d*0. 0 7 5jim/h«)**O3lS*i:»fcl:t6 

o. 3 u m/haJi©*'^^^*^ A»/j;jgttJBa* 
&^6^£>£J£5££ix, d>Jfc< 0. 2w 

m/h*t*|*A»/j:iSttfld«J^fo*L. 0. In 

[0343] ~<DZt&. &&7&gZ&mW*£*9 , Rtem 

[0 3 4 4 ] &_fc, ^^e^tnm i 2 ©leifcw^iftiritt^ 

lis #7^/g£ IT I n 0 , i5Gao.B5N*^:tt^5 

##fc-*6fc*{Cj£:CTiftAJ£fcA 1 * Ga y In 
l- T - y N (0Sx<l, 0<y£l) (^«5®?kj^^^T 

9 y KJiOffitfiitSrA 1 a * G a b I ni-a-bN (0 
£ a < 1 , 0£b£l) 0>j6Brt"C3E*.-CikftV\ 
[0 34 5] JiBSfOm 1 2 tDSeiBfl>H01»^lftKiw 

t^S^^^rO. 1 ja m/h£lJb, 0. 3 # m 

/hi Ufc«tft^{r*3VNX, **1-10 nm, WA. 
Ii» 5 nraCDTV K— I n o. 03 G a o, 97N ^ V TM^ 
&$f£tl1t. i?£3~3 0nni, WlUX* 8nm<7>T> 
40 K — 7 1 n o, 15 G a o, 85 N #FJ» 35* b 5 S Q W^ftjg 

[0 3 4 6 ] iE©JS 1 2 iD^lfci^flfifc^T 

^M^*^ttT(i, 1. O X 1 0 17 c m'^mXhtl 
[ 0 3 4 7 ] i^ctc, 59 l 7&tfI2I 1 8 4r#flR It, 



4 



'03 04/25 FRI 11:06 FAX 03 3402 4660 



@00 



(29) 



55 

te£'nwf&. eh 7^iit«^^i 3 

HI 7 (a) $fg 

£-f, (0 0 0 1) ffi, BU*? % c E^^ffi^-r^Tt^iR 
C06H-S i C*^*5nSS i CX1S4 1 1 iilc, T 
MG a „ TMAL 7^-7, ^tf7^i: 

)«f^$r7 0-7 6 0To r r, ^^tlt 100 
Tor rH, J#StS.£fr8 0 0-1 2 0 0t, 
Ii v 9 5 Oti b/M^^T', W50-w3 0 0njn, 0J 
5 0 nm<DA I G a N'< ^77fl4 1 2 £ 

10 3 4 8] 51£fft^T, TMG a . T^-^^T, K— 
bmt UTS i H 4 , * + y TtfXb LT* 

USrfl^T, 5fc:ftj£*j£r7 0 — 7 6 0 T o r r , 
«, lOOTorriU flJ5ftf&5Eft" 800^1200 

#J:?t*i, 9 2 0tUtW, 1^0. 1-2. 
Oiim, OT*.!*, O. 5 w mt, ^ttftiWBX 1 0 
17 — 1 X 1 0 19 c m~ 3 , Wfcfi, 2 X 1 O 18 c m~* 3 (7>n 
32 G a N*W14 1 3 
[0 3 4 9 ] §|#*fc^T, TMA 1 „ TMG a , 

-r, FHrsiH 4 , jfet*, r^* 

t LTodtSKSrJfl^T, WM70-7 6 0 Tor 
r , lOOTorrfcl, J3Scfifflft€:8 0 0- 

1 2 0 0t, 9 5 0X:t Ufc^ttfe*C. 0. 



1 . 0X10 
18 



17. 



1. 0 X 1 0 20 cm~\ 0>J*.tf, 1. 



-3 



0 X 1 0 x * c m" J 60 n » A 1 o. 15G a o. 8&N ? 9 j/ KJg 
4 1 4£/££:£'t!rS e 

[0 3 5 0] §|#**^T. TMG a » 7y^7, R 
0 — 760Tor r s lOOTor rtU J# 

ftffl#«r8 oo-i 2 o on, WJili, 9 3 0t;£:Lrt: 

#J!fcT\ i?$10-3 0 0 nm, M*.l£, 1 DOnm^ 
7V ^G a N3fe#>r KJI4 1 5 «rffcft * -tir 5c 
[0 3 5 1 ] SISflfcl^T, TMG a , TMln, T >^ 
-7, * + y TffXt trON 2 fcffl^T, EfcS 

H^J^ 70 — 760Torr, 0'J;tfcf , 1 O O T o r r 
iL, Mi&a^5 5 0-&0 0t t ^ae, 7 0 Ot: 
£ L;fcW&-e, 1 -1 0 nm. #J*J2, 5 n in COT 

> K-^I n 0 . 06 G a 0 , 95N^^y T«T?»5f<r 
3 — 3 0 nm, M*,!*, 5 n m<DT > H — T\ no. 15G 

10 3 5 2] flfciBS^T, TMG a s 7^-7, & 
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20 
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CP, V TtfXt UTCON2 *rJfil^T\ 7 
0 — 7 6 0 T o r r , tPj?Lli, lOOTor r L. J$ 
ftta.**r8 0 0-1 2 0 0°C, Wjfc.tfs 113 Oti L 
fc^^T, j££ 1 0— 3 0 0 
<^)7X K-^G a NVttf'f K/fi 4 17 
[0 3 5 3] 5l£ffcV*X\ TMA 1 % TMG a , Tl/^ 

**l/X;tf.xi: LTcdn 2 feffl^r, A)5dKH^^7n- 

7 6 0 T o r r , lOOTorrtU Efc&tfi. 

&$r8 0 0-1 2 0 or, 03*. tf, 950ti:UM 
0 . 05 — 0, 6 0 * in, ^Jjtf*. 0, 2am 
T\ ^JN^tflJE^ 1 . 0X1 O 17 — 1. QX10 iy cm 
" 3 , ^^1^, 2. OXiO l7 cm' 3 WpiAlo.i5Ga 
0. ssN?? y 1 8ifrj*#£-ti:5. 

[0 3 5 4 ] 3l#«Hf^r, TMG a, T^^-T, b*J* 

^i:U*C60N2 4J8^t\ 7 O— 7 6 0 T o 

r r, ^^.11 1 0 0 T o r r t U, JEfc;ftia.&$T8 0 0 

#1 — 6 0 0 nm, lOOnm^ 



33* 1 . 0X10 



17, 



1 . 



0X1 0 19 cm" 3 > 



1 . 0X1 O 18 cm~ 3 0 plG a N^rS.fS 419 fctfcft 

[ 0 3 5 5 ] 5l^)ft«l/^r, |*tJ«, TMA 1 s TMG a , 

Rxf s #-r'J7^HtON 2 *J8^T, f5St*ffi^^ 
70 — 760Torr, lOOTorr^U, 
^StSJ^^r 8O0-12O0t. ^J^lf, 9 5 0tH 
fc:Mft-C. flt* 0. 05 — 0. 50/xm, 0. 

30 2jam^, ^f?^^3S5t35 $ 1 . OX10 17 — 1. 0X10 
19 c m" 3 , 2. 0 X 1 0 17 c m" 3 cr> p^A 1 

0. 16G a 0. 85N P y KJB4 2 0 

[0 3 5 6 ] SlSflftl^T, TMG a , T V=E- — r, Ef* 
v^^r vu<is# i?x.-/v.ir y^isV A, Rt^, *t f ;73Ef 
^^LT<35N 2 *^lr^T, f&MBLJDt: 7 0— 760To 
r r , 100Torri:U, j£:£i&&£:8 0 0 

-1 2 0 0°C, , 9 3 0°C£ U^t^lft^, 

0. 1—2. Oiim, OT*.!*, 0. 5 *t mf, ^HfyiWk 
&ft 1 . 0X1 0 17 — 1 . 0 X 1 O 19 c nT 3 , 

40 1. 0X10 18 cm" 3 WplGaNJ^!J f nig421 

[0 3 5 7 1 ^7, nSiS i Cli4 1 1 co*ffi(Cii 
n<ftJ1fitlS^ UTJ?!:^ 10 0 nmON i flMS 4 2 2 SrKij" 

HHTf^lOOnm, ffiW^ 3 ^ m^N i 2 
3fcRtf, ^ig^*L^7 0 0 m mt*£h X 5 (C5B^ 

[0 3 5 8 ] r (?>*:^^<7>^ 1 3 <D^1fo<ommz&\> s X 
50 li, P^AloahGao.86N^7^Kl4l8, 4 20 
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*>R0fc, A 1 0 . l5G»0.8&NJiJ: tJ^jrJIittcoAtfr** 
M*4 l 9fc»*Wfc:i*«U ?§W8#tKi:i: 

[0 3 5 9 ] LfctfoT, ±*L;fc^<7>TC\ 
[0 3 6 0] 3; ft, p£(G a N^W** 1 . 

0 x l O l8 cm~ 3 «a«iC F — ^Lt^SO-ff. raiiffss 
COp^ 9 5/ FJi*A 1 o. lSGao. sBN-tfUljjftLifc*^ 

EI 18 (a) WIT, *#5^*1 4»*lt©7#1» ^ 
*ra/B^fcJ*&#ttJL2EO* 1 3 <Dmm<Z>&1&k± 

0 18 (a ) JfcfR 

l)ffi*EP*>, cl^iffiitSA^^eH-SiC 
*»fe>fe5 nfflS i CS^ilC, S^f5 0-3 0 0nm, 
ff'J*.*^ 50nm^)AlGaN/^7r^, 1 
-2. 0/*m, ft);!!*, 0. SjurnT, ^3W«lii«a< 5 
X 1 0 17 — 1 X 1 0 19 cm" 3 , 0)Jili % 2X10 15 cm 
~ 3 (7>S i K^WnSG a N'PffOJB, 2tt/» i5 $ 0 . 1 
-2. 0Mm> 0. 5*tm*-c, ^jHtoftft** 

X. 0X10 17 ^i, 0 X 1 0 20 c m" 3 , -Mittf, 1. 
0X1 0 18 cm~ 3 <7>$ i K— T^OnSlA 1 o. ibGau i85 

[0 3 6 2] f^^l 0-3 0 0 nm k flfij 

5.12, 10 0 nm^r H — ^G a Nyttf<< K14 15 
4:j3£*^-frfrO*3, 1 — 1 0 nm, W^LIi, 5nm 

<^Ty K-^I no.OSGa 0 .95N/<y T«T?flW$;h,fc 
ig£ 3 — 3 0 nm, #<J£.t£, 5 n mCOT > K — :/ I n 

10 3 6 3] ftl^ m$ 1 0— 3 0 O nm, W$L&> 

1 0 0 nm<DT> K-:/G a N^ttf^ K»4l7 t J?:2 
0. 05 — 0. 5 0/ib, fllfctf, 0, 2/imT. 
mm&Lfr 1 . 0X10 17 — 1 . 0 X 1 0 19 c m" 3 , #J*. 
tf, 2. 0X10 l7 cm" 3 (DMg 

Gao, 85N ^7J»KI4 1 8 

[0 3 6 4] ^^-C, TMAl, TMGaOMfcfc^a 

^f:$t6:^aot, A 1 W»K*3^ .5*3 
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T#{&CDG a N t^fc* J: 0 fCiMfcWfcffiffc L;fcJ£ * Ttf* 
1 -5 0 0 nm, tfij*.!*, lOOnmT, ^ItttlM^ 
1. 0X1 0 17 — 1. 0X10 19 cm" 3 , M*.!*, 1. 
0X1 0 18 cm" 3 «)^^fy K 3 2 4£j&££ 

[0 3 6 51 ^-C, *£0. 05-0. 50jim, #J 

0. 2tfmt*, ^FMflfeSflE^i. oxio 17 — 
1. 0X10 19 cm" 3 t j]f^ll 2. 0X10 17 cm" 3 
fiOMg K-r©plA 1 o. :sG a 0 . 8&N^ 7 y F*4 2 

0, Atf, £££0. 1 — 2. 0<*m. OT*.J*, 0. 5 M 
mr-, ^MftaK^ 1 . 0X10 1 . 0 X l 0 19 c 
m~ 3 , W*.!*, 1. 0Xl0 l8 cm" 3 ^)piGaN3y 

[0 3 6 6]ftlr^, n^S i catSOKQfffcWtnWJtt 
flgt Ltf* 1 O O n mON i ttffifrtttfS p 
lGaNn>^ hJBJbfcttpttlflWa: 100 

oOtfmt/^J: 5 l£*^5*fW-*££ tenors qw 

[ 0 3 6 7 I ^<F>1& 1 4 «)*Hro^t»C*l>TH:, 4 s B 

[0 3 6 8] Jfc*3 % — r y H^W*4 2 

4 0«t I jte«!5(0|fc3S#!H(F««i5^€r/' v • K-^i:LT<>ft 
<. ^ ©W^olifltt t gkttS i i: l: J: c t, 

Bl 8 (b) £#F8LT, #«WtD#l 5<DS51fi^l!l 
Bid (b) *.i 

£i\ ±fS60^1 3W*lfe«fl01l£i:|^«jC, (0 0 0 

1 ) ffi, apt, c ffi^r^ffit-r&A^Biicoe h- s i c 

A»b*S nffitS i C£$£i;tc, f^50-3 0 Onm> 
^'Jx.f^ % 5 Onm^A 1 GaN^V^rJI* J££0. 1 
-2. Ojum, ^(J^Lhf, 0. 5 M in-e, ^>&Mttft^5 
X 1 0 17 - 1X1 0 19 c m" 3 , #Jxfi\ 2 X l O 18 cm 
' 3 ^Si K — ^cOnStG a N^W*, AtT, flC* 0-. 1 
-2. Ojani, 0. 5 u m^C, ^*ft»)»Ka« 

1. OX10 l7 -l. 0 X 1 0 20 cm"*\ 1. 
0 X l o 18 c m" 3 OS i K-^©nSA 1 o. 15 G a 0 .85 

[0 3 7 0] 3l*»!lf^T % J¥$d5l 0—30 0 nm, W 
10 0 nm<07y K—^G a N^^-f KJB 4 1 5 
^r^dS^-^fcO-f^, ^M-IOnm, Wsttf, Sum 

n 0 . 05Gao.95N^<yr«-e^$tlft: 

fl?:^ 3 — 3 0 

0. 1&G ao.85N#^Ji*J«e*-a:T. SQWM41 



6 



* 
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6 tMtS. 

10 3 7 lj IMO^^OOnm, 
1 0 0 nm<r>T> F-T'Ga N#;#^ K/g 4 1 7, 
0. 05 — 0, 50«m, Witti, 0, Z u mT, 
4»«ff3S $ l. 0X10 17 — 1. 0X10 19 cin" 3 , M 
it, 2. OX10 l7 cm" 3 OMg F ¥ -^pSlAlo,15 
G a o, ssN ^^KJB4l8 

[0 3 7 2] Jfcl^, TMA1, TMG a<7>fft&tt$:# 

1 0. 16Gao, 85N*>fe G aN^»i:^t5^|t| 
■3S36»fe/JtSff$ 1-5 0 OnxtKs X *) jfriS&lz. (4 , 10- 
5 0 0 am, 0*1*. li, 10 0 nmO^/BtittfifNMM 2 

0. 3^50nm, «tf9#*(C(i, l-60nm, 

A) fefto*«*If i^lrry K--/it5. 

[0 3 7 3] f^fO. 05 — 0. &0J1U, W 

0. 2jum-(?, ^M4fottlfiEj6il. OXio 17 - 

1, 0XlO 19 cm" 3 , 2. 0Xl0 l7 cm" 3 
(DM g K — ^O p g£ A 1 o. 15G- a 0. 86N $> 9 5> K|4 2 
0, 1—2. O^m, 0»J*.li x 0. 5« 
mf, ^*44tofllJI^ 1 • OX10 17 — 1. 0Xl0 19 c 
m" 3 , Wfcfif, 1. OXio 18 cm' 3 <7)plGaN3y 

[0 3 7 4] ^^T, nffilS i catRWj5Etwttn«0* 
1^ Lt?$ 1 0 0 n m©N i tiSr^S p 
a N = ? HiS_bti*4 p^*®^: UTf ^ 10 0 

0 o ^imi&5J:5lc5(Cf»*Jt6-i:l:J:orSQW 

[ 0 3 7 5] 5 tf5Sc*«>^tttc*Sl^TI4, 

«*#«*ft*i«*4 2 5 tf«Bfcui»^o , c, mm 
m<fee>w#&T> i— yiatt> pi^^s' kw^#» 

So 

[0 3 7 6] Jfcfc, i:SScO^ 1 5 G>mili<Di&1&\Z.&^T 

14, £««S£*ra/g4 2 5«r**j#ffia*a?iKW^agYt:-*- 

fcaEffc-f- £ #Sti5£'?4ffcj$ l/T 1> A ^ H> f *> 5 . 
[0 3 7 7 ] eU:, *3&Bfico9&l 3JbSJSi 5<7>^lftcD 

fe*u*t>a>Tl4fc< , MjU*. *l 375^*1 5 <7>3I* 
^*8f;:*s^Ti4, *«JS£G a N<£^l4, AffiosffM 

^•WW^GaNtcftaWZflllftLrv^A^ AIG 
a N3fclM4 I n G a N Lt \> & ^ COt?& 
[0 3 7 8] £fc, ±^Bcr>mi 3 Jh^M 1 5 <©3E«£0>?g 
tt(c*5ir^rtt, I no. lgGao.ssN/ I n 
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0. 05G a o. 9eNa»&feS SQWflHft&aUB LT^S**, 
l-x-y N ( 0 £ x < 1 , 0 < y £ 1 ) COjfcg ;tT 

Alt* A 1 a Gab I ni-n-b N ( 0 
£a£l, OibSl) (OffiirtTf ^.ribl^, 
[0 3 7 9 ] t.1t. ±&<7>mi 37bmmi 6(T>9M0>m 

W 14, ^J^MI S I^l-lOnm, #J*J:£, 5nm^7^ 
K-^I n 0 . 05 G bo, 9bN'<V TMtfrZ 3-1 0 n 
m, Bnm©7VhWlno.l5Ga 0l 85N# 

K — ^ u r K, A ^ t> co -c & £ „ 

[O 3 8 1 ] S| 1 9&.t*SJ 2 0 $:^lt, MQ 

^•T5 e fe*3, 0 19 (a) (4, ^^COB 1 G<7>mm 
19 (b) 140 19 (a) {C&^TflfrRiB R WtMQ 
Ell 9 (a) (b) 

W6H-S i ca»b/f«nSlS i CiK'S 1 I Jbtw, T 
MGa, TMA1, TV^-T, &U«, ^^yr^i: 

bT07K5S$r/iJc:«^^ ^ UTW^fcMOVPEife!:j:o 

*C, fiSt^Srffi.^^ 70 — 760Torr, 10 0 

T o r r k L, fift^tflS^8 00-1 200^,^]^. 
li, 9 5 0tt Ufc^^r, 5 0-3 0 0 nm, 

5 0nmWAlGaN/^7rl5l 2W^$ 

[0 3 8 2] ^l^^t^T, TMGa, 7^-7, K— 

^^^v^X, nfc*S^$r7 0-760Tor r, ^J^. 
14, lOOTorrH, -Rt^ta^^r 800-1200 
"C, ^J^i^s 9 2 0ti;tf!:W, ^^O, 1 — 2. 
O^m, ^flLlrf, 0. 5^m-C, ^#81fe»ft^ 5 X 1 O 
l7 — 1 X 1 0 19 c m" 3 , 2X1 0 18 cm" 3 <On 

fGaN^f«I|5l 3 *M&£l*:Z 0 
[03S3] TMA 1 , TMGa, 

K^/^y htLTS iH^ , W ^-+^7^ 
h^Ttt-Mm&m^T * j5X*^*r7 0-7 6 0Tor 
50 r , 0J*.l* % lOOTorr^L, flL&IZM** O 0 — 
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1 2-0 Ot, 9 5 OXit UfcttteT** 0. 

1—2. Ojttm, fWxJL O. 5 ju mt\ TFttflfcfcBE** 
1. 0X10^1, 0 x l 0 20 c m" 3 , fliJJtl*. 1. 

0 X l O 18 c m~ 3 «n3lA io.ifiGa o,85N * 9 y PJB 
5 14 <rflfc*£li:So 

[0 3 8 4] 5l£*fc^T, TMGa, Tls^-T. 21 

0-760Torr, fl);tfi» lOOTor r iL, fl)t 
#t£&£ 8 0 0- l 2 o 0<C, 0»J*.if. 9 3 0ti:tt 

<!£e?1 0 — 300nm, #Jx.tf , 100 nmtZ) /<? 

[0 3 8 5] 3I*8B^T, TMG a . TM I n , T >^ 

jsto*. *t';r^/:ir©N2 Srjfl^r, aft* 

ff^?^r 7 0-7 6 0 Torr, fllj*.!*, 1 O 0 T o r r 
U, M4t«:5 5 0-9 O0t, 7 DOT; 

t LltVtmX % m$ l nm — 5 n m5fc»lk #'J*.tf* 3n 
m^T^ K — ^1 no.050ao.95N^y 7S 5 1 8 T# 

^ I n 0 . 1BO ao.85N *^/>WS 5 17^2-101^'] 

[0 3 8 6] 5l#fifel^T\ TMG a , 7^^r, & 

0—760 Torr, Will*, lOOTorrfcb, & 
8 0 0 — 1 2 0 O^, lUOtH 
A-ttJfc*?, S$ 1 0-3 0 0nm, Gy*.!*. 1 0 0 n m 
©T^ K~^G a Nft#>f KI519 & J&S £ -t*" •£> ■ 
[0 3 8 7] 5l*flfcl^T\ TMAK TMG a „ 

7 6 0 T o r r % ^Jxtf, lOOTorril, 

"C, flC£D. 1 — 2. Oam t 0iJtll 0. 5 jumT, 
'FJMMMW** 1. OXio 17 -l, 0X10 I9 cm~ 3 , 
#i*.t£. 2. OXlo^cm^pfAH.isGn.BS 

[0 3 8 8] 5I*IK^T\ TMG a 4 Ti^^T, 

X£l^X<DN2 &m^X. liXf^* 7 O — 7 6 0 T o 
r r , WtHt, LOOTorriU flfcfitSjES: 8 0 0 

-1 2 0 0t, ^J^.il 9 3 QX,t U7t*fcf£-?> i££ 40 
0, 1-2. 0 M m, #J*J*\ 0, 5wmT?, 3F*84fc» 
OXio I7 -l. 0X1 0 19 cro' 3 4 ^Jlli t 

1 . O X 1 0 18 c m~ 3 <7? p£iG aN = V^^ M521 

10 3 8 9J ^T, nISiCS«5 11«)OTM 
nWW&t UT#£ 10 0 nmON i MM 5 2 2 

fitLTSJ lOOnm, «WiS 3 um^N i 115 2 

3%mi, *«#fiLit7 0 0tfin4:ftSJ:5l:3(;f» 



11-340580 

62 

[0 3 9 0] -^^(^)gi6<7)5?»(7)MM^t 

[0 3 9 2 ] /jr*5, ^< S? 7§(D|[$(i 5 nmjfelTfcn 

«r^t : i: < 7J90^]tffi^/h^ < 

[0 3 9 3 ] [32 O^ilt, LTt7 

® 2 0#fl8 

02 Oi*. 1 7 (?5|llfe©J^tt(DMQ.W>ffes||L(*: 

u~ if^^BlT 1 *??) , *i\ (0 0 0 1) B*±Ei 

t*f 77-f7fi«5 aiilr, TMGa, TV^-^i 

l^MOV P ESUctoT. fiS6*£EA<r 7 0— 7 6-0 T 
o r r , lOOTor ril, 50 O^COJSfc* 

i&&S~*5^T, J££Q, 0 3 jt /mCOGaNf^^77 

15 3 2 

[0 3 9 4l.?|^^*C, TMG a „ 7^-7, K— 

^^r^t^T . ^J^^^Sr 7 0~760Torr, ^-Jx. 
tf, lOOTorrH, ^*tfl.^^r 800 — 1200 

0 w 1. O^rat?, ^«W*AS5X10 

17 — 1 X 1 O 19 c nT 3 . W^tli, 2 X 1 0 18 c m _3 dO n 
MO aN^WIB 5 3 3 

[0 3 9 5] OTtt, ±.f2<7>#l 6<O^JfeC0^(7?f^^ 
IC, ^^0, 1 — 2. Ojum, 1. Ojum-^. 

?f 3M4feaia^ 1 . 0X10 1Y — 1 . O X 1 0 20 c m~*\ 

1 . O X l 0 18 c m' 3 COnlA 1 o. 15G a 0 , 85 
N^7y F1534, 1 0- 3 0 0 nm, #(J;ti2. 

10 0 nra^r ^ K— a N^^f>T KJB 5 3 5 , MQ 

WS14JB 5 3 6, 10-3 0 Onm, 10 

0 n rn<7>T > K-^G a N^^-t' KJS 5 3 7 , 0. 

1 — 2. O um. mZtf. 0. 5^mT% yfMVrWk&& 
\. 0X1O 17 — l. OXl0 19 cm" 3 , fjifl 2, 
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0 X 1 O 17 c m" 3 0 p MA 1 o. ISO a 0 . 85N ^ =? y KjB 
5 3 8, &£0. 1 — 2. #$5U:t, 0. 
5 a ai 1 , 0X10 l7 — l . 0X10 
19 c m** 3 , 1. OXlO l8 cm" 3 (DplGaN 

10 3 9 6 ] fc*3, C ^^-frCOMQW^te/S 5 3 6 , 

1 no. OSG ao.9SN'< y T*-C5»tl^^fc* $ 3-10 
nm, m3L& % 4 n m tf>T > K — :/ I n o. isG a o. bsN 

[0397] tfc^T, K?*f ^^Ic* 13 nffitG a 

5 3 9_btCttpWflfrfig<£: LT®W#3 m^N i «® 5 
4 1 fc»tffc<&*>, KW ■ ^y^>^«rJttUr*3i# 
ffifc^5iaiiLj}i 7 0 0 w mi:/jr5-^i??WME4' 

[0 3 9 8] C <r>&&m<D% 1 7 <0»fcfl5fl01B»£*3l,*T 

£f£<-t-£:i tin**, ^iaoT^-^iJrwM 

[04 0 0] *&m<7>%il 6&V$frl 7<^^CO 

*&F<m&mt LT I n 0 . i E Ga 0 .85N/ I n 0 .05Ga 
a&ftiiJGSCTjftflifc&A 1 x G a y I ni- x -y N (0 

<7>SRJ8itc4r A 1 a G a b In i- 8 -b N (OSaSl, 0 40 
<b<l) oftHW^5BA.X1>Av\ 
[0 4 0 1 ] 021 7!?SEI 2 3 ^T, 



4*H¥ 11-340580 
64 

0 6H-S iC)8^/£6n^Si Cg&6 1 1 iiiC, T 
MG a . TMA1. 7^7, l/7^i 

T\ ^t#E^3^7 0- 7 6 0 Torr, 10 0 

TorrH, 8 0 0-1 2 O0t, W*. 

fj, 9 5 0tHtW, |$50-3 0 0 nra, 

50 Tixn^> A 1 GaN^ < y7r)86 1 2 £ 

[0 4 0 2 ] 3l£jfefel^T, TMG a, 7>"t^7 t K— 

#£;£j^*t\ j£:££E;^£7 0~7 6 OTo r r, M*. 
If, 100Torr£U 800 — 1200 

"C, #J*J*s 9 2 01C£ Lfc&jfcT, ff£0. 1 — 2. 
O*nu0!i*.tf, 0. 5 i:mT, 7*34stt&** 6 X l 0 
17 -1 X 1 0 !9 cnT 3 . 2X l 0 18 cm- 3 <7>n 

[0 4 0 3 ] Sl^Wi^r, TMA 1 , TMG a , T 

^ LTGD7fc3(?£:;S^T, fifc^J^^?^: 70— 760Tor 
r , lOOTorrH, ^*?^*Sr 8 O 0 — 

12 0 O'C, 9 6 Oti Ufc«*l*C, 0. 

1 — 2. Ojum. 0. 

1. OXlo 17 ~l. 0 X l Q 20 c m~ 3 . 0lJ^.lf , 1, 
0 x l o 18 c m" 3 <7>n§2A I o;09G * o. 91N ^ ? Kfflf 
6 14 ^flftftS-ti-S. 

[0 4 0 4] Sl^ffftV^r, TMG a , 7^^7, R 

0 — 760Torr. lOOTor riU fife 

*t£j££r 8 0 0 — 1 2 0 01C, ^'J^.^, 9 3 0tiU& 
^^T> J?$10-v 3O0nm, W^tli, lOOnmCO 

[0 4 0 5] SI^HK^T. ■'■TMG a , TM I n, 7^ 

EE^J=fe7 0-7 6 0TOI r v 1 0 0 Tori 

t fiJtfttfl.^$r5 5 0 - 9 0 Ot, #J*J* . 7 0 0t 
i: UfcsRtR^, lnm-lOnm, WtK, 5 nm 

W7V K — ^ I n 0 . 03G a o.97N/<y 7m~CftM£3xft 
3 — 1 0 nm. A*]*.!*. 4 nraOT V K — ^ T n 

0. i5Ga 0 .85N^-/Hg«:2-l 0*, #J*l*v 3^fi£ 

[0 4 0 6 ] SI^JBfeU^T, TMA 1 , TMG a , T y*£ 
= 7\ ^-ty7^iir^N 2 <rffllr^T, 

E^?^ 7 0 — 760Torr, W Att, 1 0 0 T o r r 
t U ^tH?£^4:8 00-1200 WiL*i, 9 5 0 
X^itVM^s J5^5-3 0nm, Witli, 2 O n m 
COT^ K — T^A 1 0. isG a o.82N^ l^^ KdV^oy^ 
Me 1 7£;#Jt£-£So 

[0 4 0 7] 5l*«rt, TMG a , r^^t — T, t^^ 

^ t tX^N^ Sr^V^T, fiStftffi*fr7 0 — 7 6 O T o 
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r r , Plx.lt, lOOTorriU 8 0 0 

-12 0 O^C, 113 o*ch m$ 

10-3OOnm, #J*_f;£, 10 0 n mX\ 7Ffflfa%k9t 
#1. OX10 l7 -5. 0 X 1 0 19 cm _: \ #J*.tf, 
1. 0X1 0 18 cm" 3 OpSGaNWFi6l8^ 

[0 4 0 8] TMAK TMGa, 

76 OTo r r , , lOOTorr^U 

&S:8 00 — 1 2 0 0 WA.tt, 9 5 0ti: L7t#1£ 
T. i££0. 1—2. O w m, 0. 5ymt, 

^il*Wii«J&*l. OX10 17 -1, 0Xi0 l9 cm~ 3 > 
#J*.tf, 2. 0 X 1 0 17 c m~ 3 <T> p5!A 1 o, 0?O ft o.9l 
Nj*?3> KJB6 l 9$rJ&££-££ 6 
[0 4 0 9] SISJffc^T, TMGa, tf* 

UTCDNg ^rfflV^T, 7 0 — 7 6 0 T o 

r r , fclfctf. 1 0 0 T o r r t t. /3fcftiS.S& 800 

-1 2 0 0t, Mil 9 3 0^^1^^ 

0. 1 — 2. 0/im, #Jx.i;£, 0, 5iimT, ^M^ii* 

tiU. oxin 17 -i, 0X1 0 19 cm" 3 , IPJtll 



0X1 0 18 c m~ 3 



1 . 

10 4 10] ^"C, n^S i Cg^S 1 1 cDJgETMtt 
nWMti&k LTff$ 10 0 n mCON i 6 2 1 fcSStf 

i^ltlf^lOOnin, WW**3 itrniDN i «*6 2 
[0 4 11] :L^2&1 8C03ftife<n^1fei^J3V^T|-l. A \ 



nn^u^|^5. OX10 17 cra" J -5. OX 
1 0 19 c m- 3 m#^#fc#3at&<7> P S[iB*CWflfc Ufc»# 

— JKWtctt l . OXio 17 cm" 3 *itfc5 
cr>T\ fS^K-yu^Ht), 1. OXi0 17 cm 

10 4 12] JiK^Wl 8 03S»<D»»|Ci5«t5 

5, aiHWKlli7>K-7'ir^ir^ 
[0413] gl 2 2 JtV® 2 3£:#$ L*C, *:« 



-3. 
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66 

£ Q &*3, 122 (a) I*, *:«93£>JI$l 9 »3g*a>» 

®2 2 (b) MQwettiiaffw/o-K^-r 

122 (a) 

±&<Dmi &n&<DMMt±<mmz, nisi 

C£*ff6 1 1 Jil£, A 1 GaN/^7rl6 1 2, n 
*614, TVh^OaN^'f H16 1S, &.t>, 
[0414] 3l#tt!^T\ TMA 1 , TMG a , T 

7 6 0 T o r r , #J*.tf, 100Torri:U. 

T\ TMA 1 4:Od»&!S*^K:jattWlc4fian&iirTI?C$ 1 
— 2 0nra, lOnmT, ^1^1. 0 

20 Xl0 16 -3. OXiO 20 cm' 3 , ^l^tl 1. 0X1 
0 19 cm' 3 Wp^^t/-ry KA1G a NJB 6 2 3 ^rizSc 

TMA 1 / TMGAJi3S*-SfCLT 
1 — 2 O nm v MxLi*. lOnmr, ^^TO 
1. 0Xl0 16 -3, 0XlO 20 cm' 3 , ^Jtf^ 1. 
OX 1 0 19 c ro~ 3 £> p lA 1 0. 18G ao.82NS6'2 4Sr 

TMAl/TMGAWtOS-CI 
^ft(-&4>£-t*:T5E£ 1 — 2 0 nm, #J;Ltfs 1 O n.xn 
t\ ^nfiWMt** 1 . 0XlO 1& -3. 0 X 1 0 20 cm 
" 3 . #'JxJX, 1. OXl0 19 cTn' 3 <??pS^U-f^K 

J0 AlGaNl6 2 5^*$^ C *l h <?> p g!^ t— r 
if KAlGaNl8 2 3, pMAl 0 . i5Ga 0 .82N®6 
2 4 , pl^l^-fy h v A 1 G a N/B 6 2 5(iJ; 

[0 4 1 5 ] £JL|ftl4, %\ 8<o&m<7>wmt±< 

plGaNWKl6 18; plAlo.09& 
ao.9lN^7 7K!B6 19, piGaN^V^^ 
h!6 2 0 &Jifc&>#* 

[0416] h v ?-< • iyf>^(iJ: I? p^G 

40 aN3^^^ M86 2 0S.U<pSiA 1 0.09G a 0 . 91 

77^619«:>tx^y^U nSSiCl^6 
1 1 OXffiKttnWJS^t Ltf $ 10 0 n mCON i fl£ 

0±fCii^ h7-f^«(WPSr*-f5 S i 0 2 J&6 2 7& 
ITUT oW&mt LTJ?C£ 10 0 nm^)N i ttfig6 2 2 
SrKtt, *«*ffLi« 7 0 0 amiJteS J: 5 5- 3K 

[04171022 (b) &m 
50 ^ ^nX7*dy^lg62e&, pS^U"^^ KA1G 
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aN|6 2 3, pSiA 1 o. 18<> a 0. 82Njg 6 2 4, 2St 

ttJg 6 16 *m&'$' : b I no.03G a 0 . 97N'< !)71tp 
M^t^-x ^ KAlGaN|6 2 3 t ©Mcom-MMD* 

a 0. 97N'< y TM t p ffll^" <r S> K A 1 G a NA 6 2 

[0418] pi^jo^T^plGaNW^ K 

I6l8tpi^ KA1G&NJB625£ COW 

IG a N3fc;tf>f KJB8 1 8 £ p^^t- — ^ ^ KAlGa 

[0 4 19] Lt^jT, plt^U^ h n V^ci y 
6 2 6 <DM(W^*5Jf^-c, ;t-;M:^rt5TOI«S^£^ 

[0420] m 2 3&m 

0 2 3 tt, pS^l/-fy KAlGa Njfi 6 2 3Mp 
M^l — ^ y KA I G aN|6 2 5 &mi1^&j'£i<F>1&%k 

f ?KAlGa N«6 2 3 At* p I""?* y KA 1 G 
a NJ16 2 5 £r!9:tf5r *) , 1**10*^, 

[04 2 1 ) wOBl 9»W©»«|WR«H*3 

^Tll ^ ^ KJlfc*ajDW« — ^COp^/A 1 o.isG 
a o. 82N7S 6 2 4 OWttfllCRtfTt^**,, <BT3tTd» — 3CT«> 

10 4 2 2] iSB^ST 1 9 00**cO3^«(r*J^r 

1. 5 X 1 O^cm'^J:, J; 9#jtf{CB. 7 X 1 0 19 

[0 4 2 3 ] ^ "btC. ±KC0^1 9(DmM<Oj&mz$>tf 



(35) 495B¥ 11-340580 

68 

W«^rt, p W*;*^ KJB&pSiG a Nfttf-f 

KM 6 i 8oftfc>9 (cry k— a N^ttf^ vm&R 

J0 ^GaN^ KJf 6 1 &t7>ftfc>*>Mn^G a Nfttf'f 
[04 2 5] £X_b. **W»ISl 8&tf£ll 9<Z>»6*> 

mmz. (oooi) m&^mt-t&^^T ^tmj: 

7K**rjaft*^f^t LTffli^fcMOVPE^{cJ:o-c, fife 
^ H^)S:7 0-7 6 0 Tor r, #J£.tf, lOOTor 

rtu 5 o ot:©rt£*ta.*{c*j^-c, ff* o. o 3 tf 

T, J&&E2J*7 0-7 6 0Torr, 100 
To r r t U fij«tffijfe*r8 00 — 1200 10, 
tf, 9 5 Ott bTt^Sft*? , m$ 0 . 1-2, Oum, 
^JSLfi, 1. 0 (tffl^nlGa N*M«*rJ5ftd& 

[0 4 2 6] 'Ji8B<0jRl 8 ^.O^fS 1 9 CO^Jfi^ 

3^1»K>^<W«fc. n Si A 1 o. 09O a 0. 9iN ^ 7 ^ K 

V^aj/^S, p(WJG a N3fe^f< KJB, plGaN^ 
^ KS, plAl O .O9G«0.9lN^?y KJB, p 

[0 4 2 7 ] W^f^, ^3fe^J^f^^fC, K 

.x^fy^|:j;i5 plG a Ntf2tt*pMA 1 0 . 09 
Ga 0 .9lN^7 y ^M* ^ V Z> t&\Z* n 

^G a N^RS^^— «ff«r»tti$-ti:T, nlGaN^IBJg 
40 t7?fi$m^Sf-T i / Au^f)/lSn{ftJ«^Si:<tS^* 

S i 0 2 L-TN i / Au56*b?ie -5 pi*i«® 

[0 4 2 8] JilBOjR 1 8 X.tm 1 9 0^<7>^ 

ftfe^fc^rri, Mtwisttittri n 0 . i&g a 

q. 85 N/ I n 0 . 03G a 0. 97N**b JfcSMQW«iS«r«^ 

Lrv^e^, £*i:-r5ttJtfcrts;i:r**]**rA i x g 

a y In i- x - y N < 0 £ x < 1 * 0<y£l) tO^Ert 
5(? fKx.t^l^l)^*)!?, fi.o, ^rntC#oT, )fe^r 
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-f WBRV* ? 9 y KJg 0>»filfc&' A 1 a G a b In 
l- B - b N (OSaSl, O £ b < 1 > «>ttBrtT?3fc*.T 

[04 2 9 ) #J*,tf> J^IBCO^l 9<7^Jfc<D 

C^LT I n G a N^^^Tt^^, I n G a N<Dftfc> 
t? ICA 1 G a N3fcl^f4G a N i^M^T^R^t^^i? 
*> . A 1 G a Nafc^ttG a N ^fc##t£tt . 

S 5. 

[0 4 3 0] EI 2 4 7i£H 3 0 Lt. at l" 

^ hnv^a ^^J|^iK«gSJeir7 X 1 0 19 cm" 3 ^ 

02 4^11, **K©*2 0<nMfe<Dfl£1ft 

S2 4#f$ #7 
*1\ 3**1^ yHBlc*0'</^/a*3ii:fc, (0 0 

C»»fcjfc U r»ft*<4 x 1 0 18 cm" 3 ^nSiS i 

C&*£7 1 1 Jhfc, TMG a > TMA 1 , T ^=t~T , 
F-^^ hJStlTS i H 4 . Xtf, y Ttf^t u 

T, fifeSjE^^r 7 0 — 760Torr, Wittf* 10 0 
Tor riU 8 00 — 120 0^C, #J*_ 

0»J?ttt, 3 5 O n rn-C, *m&m K&?Flfr1hm BL& 5 X 
1 0 17 — 1 XI 0 19 c m" 3 ,. ^J^tf, 8 X l 0 lS c m" 3 
COnSiA I o. 09& »o. 91 N/^y 7rl 7 1 2 

[0 4 3 1 ] 3l£*fc^t\ TMA 1 , TMG a „ 7^^- 
— 7" , K — h t UTS i H4 , * + V Ttf* 

t ItCO^IS^ffi^T, S»#fiE*4r7 0-760Tor 
r , HOTorriU J3S»tt.*«r8 0 0- 

120 ot, wti*, 1 1 0 o*c* t^^flgr. 

0. 1—2. 0/rm, #J;tf£> 0. 5 5**mT\ ^*3&#3 

0X10 17 -1, 0 x 1 o 20 cm" 3 , 4<? 
li. 2. 0 X 1 0 18 c m~ 3 <7>jiMA 1 0.09G a o.9iN 9 
7 v 7 13 *:jsfeAd-fr5. 

[0 4 3 2] TMGu, r>^ — r, K — 

b t It S i H 4 , * * V T#x t It cOtK 

1R&fliV s t\ £&:B:l£2>$:7 0-7 6 0Tor r , 00*. 
«T, lOOTorrH, JSSSdRiS.^ S 0 0-1 2 0 0 
mx.tt* HOOttltW. Jf^fl 0-30 
Onm, ^Jill 1 0 Onm-C, ^FJW*ai*a«S X 1 0 
l7 -l X l 0 19 cm~ 3 , 2X1 0 18 cni~ 3 On 

^G a N^^-< KJi 7 1 4«r^*'g:S. 50 



1—340580 

70 

[04 3 3] Sl^j&I^T, TMG a , TM In, 

jE^?$:7 0 — 7 6 OTo r r s W*.Ji s lOOTorr 
iUv JSfcftaKfr6 0 0^9 0 0t t fflill, 7 8 or 
^tfc^l»r, i?^lnm-lOnm, ^'J^tf t 5 n ra 
<DTV K-ri no. 03G a 0 .97N^<i; T«T?3>«t&tLte 
f ^3-10nm, 4 n mCOT ^ K — :/ I n 

0.15Gao.85NC^>H^2-l Of, 0!l*.lf. 3/S;# 

[0 4 3 4] 5li*J&^T, TMA i , TMG a „ T 

^•f \)7tf^k L*T£>N2. «r^^T, fi!t^*7 0- 
7 6 OTo r r , ^J^i^, lOOTorriU ^*ta 
^$:6 0 0~9 0 0t^aii, 7 8 0^^: 
f, i$5-30nm, ^J^.i^. 2 0 nmT, ^J^^ai 
*i*7 X 1 0 19 cm- 3 ^±, 1 X 1 0 20 cm-* 3 

<T> p + !£(A 1 0. i 8 G a 0. 82N^ ^ is? n y ?M 7 
1 6&j$££ii:fc„ 

[0 4 3 5] TMG a , Ty^^, fcTjX 

^tLtCNa ^r^v^T, ^ffA*7 0- 7 6 0 To 
r r > «?Lli, lOOTor r i L, f&£:tS.&&* 8 0 0 

-1200^ ^J^i^r, iioo°c^ L^ufcT*, 

1 0-30 0nm, WAK» lO.Onmt?^#!*SS 
#1. 0X10 17 -1. OX 1 0 20 crn" 3 , ^Jx.tf. 
1, 5X1 0 19 c m" 3 C0 pSllG a-Nifejtf-f K»7 17^ 

[0 4 3 6 ] §t$lttP*C, TMA I. „ TMG a , T i^^E* 

y yjt*t LTSDN2 ^ffl^X\ fiJt*ffi^?^7 0- 
7 6 0Torr, -#J*.tf, 10 0 To r r.t b s J#:£t£ 
ttS00-l 2 0 0t ( f^J^l^s 1100tH>J 
HS^t*, J¥£ 0, 1 — 2 . 0 ;ti m, . fr'JiU*, 0. 55^m 
•C, 1 . 0X10^1, OXlO 20 cm 

" 3 , ^J^li, 1. 5 X 1 0 19 c m~ 3 (7> p 2/ A 1 0, 09G a 

[0 4 3 7 ] 3I£*£^T, TMG a , TX^Er — T, tf* 

^HtON 2 5r^^T, MH^^7 0-7 6 0 To 
r r , tf'Jxil:?, lOOTorrH, fiS£5-ffl.^^r 8 O 0 
-12 OOt, 110 O'Cittttlfc^ 

0. 1—2. O^m, O. lMmt*> ^F*i£^» 

OXio 17 — 1. 0X1 0 2(, cm' 3 , ^ijtll 

1. 5X1 0 19 cm" 3 COp§iG a N* 1 b!§7 
19^^S*^-^, 31£«E^T\ pflCaNllaV^^ 
hJB 7 1 9 ir^C^^T^ ^JWS*5*ft^5. 0X10 19 
— 5, 0 X 1 o 20 c m" 3 , #J;iWr, 1. 5 X 1 0 20 cm 

ff^5-50nm, WA-tf, 2 0nmOp + S 
GaNlS2 ^^7 2 OSrfit^^it^^ **5, ^ 
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71 

li, 2 u m/h r t L, MQWSM 7 15 (CO^T 

xi/^ f.ayyDy^|7l6l:^^TIl 0. 9 /z m 
/hrfcts 2;7t, p tIJfl 7 1 7 — 7 2 0 (iOV^TI*, 
2 , 6 m tn/ h x fci"£ 0 

|0 4 3 8 Ul/^ n2iSiCM7 11(OiaD?ri 
*Lt, \ 0 0 y ma** , rf*< L7t>7> 

^h§ 7 2 0;^p2iA 1 a.090 a 0 , 9lN^ 9 y 7 

[0 4 3 9] nIS i Cifei7 1 1 GDJgEfcLiS 

N i /T i /Au^P)^5niDfii7 2 2 £-S2:#£> 

p 4 a NI2 =f >^ bM 7 2 0 .hfcll** tPJ*. 
tf, «W?2 ^m£>* h ^T^B* S i 0 2 JR 

7 2 lt^ltN i /T i/Au)i^/j!S p {Hfl^fcg 7 2 

ds. ;* hT^ro^fttt: <i - i 0 0) ^ib, If W 

Sli (1-100) Itffi, 20 
[0 4 4 0] @2 5#!ffi 

AT?*>!3. ^rtl^^ ^IMr J>6 6 5 0-1 6 
0 0mA, ^P*&flt9 0 OmAlcfcklRL-rXW^Udl^fla 

10 4 4 1 1 C<7?=&£u p + h c y/C y^Jg 

fSI«^l$Aj5KftXfiT?*ffi»3teSi LED £rf£®l UT^^ 
h/Pi-ai^tfci^t*, ^<7>j&|££&si2 6&tfgl2 

02 6 (a) RV (b) #fj& 

02 6 (b) », auie©/S:*t-ftsftlU/l*iE»3fcSLE 
DtOlKB&^^ffiEiT 1 *)^ , £7t. 126 Ca) ($±300 
-Cfc>9* (0 0 0 1) ffi, BPfe, ci^iiiti^ 
tfoGD6 H - S i C$>bteZ>*-Y V Tm&fr4 X 1 0 18 c 40 
m" 3 <7>nSiS i C&f£7 3 1 Jblr, j££tf*0. 3 5 M m 
T\ T^iW»IW8X 1 0 18 cm' 3 (^nf 
A 1 0.09G a 0 , 9lN^y7rlSV 3 2, i^^i^O. 5 £5 
jumTS ^#MMMM* 2. 0X1 0 18 cm" 3 OnSA 1 
0. 09 G a D .9lN^ v v S'fS 7 3 3 , i^lOOnmt, 
>NJWL*l*IJ6* 5 2X10 18 cm' 3 OngG a N^fc^^ K/8 
7 3 4, j|$/9 5 5d m(0/y K— 7* 1 n 0, 03 G a 0. 9?N 
^UT»T^Wi^tLfcJf:^4nin^TVK-^l n 0 . 16 
G ao.ssN $*/um$: 3«^ll£^fcMQW?£f£*S 7 3 

5 s 2 0 nm^pfA i Q. tsG a o.82N^ h 50 



n-3 4 0 5 8 0 

72 

n y^n 7 3 10 0 nmt\ ^M4^ff 

&^5. OXiO l9 cm" 3 ^ P SGaN^O , ®7 3 
7, ££#0. 2 ^m^ 1 , ^fl**** 1 5, 0X10 19 
c m~ 3 <Z> p SIa 1 0.09G a 0 .9iN^ 7 s> KJS 7 3 8 . * 
^^0. Umf, ^1^5, 0X10 19 cm" 3 
<T> p%lG a N* l^V^^hi(B7 39, ff^i20nm 
r , 5p*Eto«aE# 1 . 5 X 1 0 20 c m~ 3 <7> P + SGaN 

[0 4 4 2] #C^T, nf S i C 7 3 1 CD&SiCj* 
Ni/Ti / Au^^^Sn'tKij*® 7 4 1 & Eft f ? £ <t £ 
t>(C, p + SGaNfany^^ M7 4 0(O^i5[:ii 
ttaE^^IBDWSr^-rss i 0 2 J»7 4 2S;^LTN 

i /Aua>k&.£*>a£#m&7 4 3 4:88^, ^co/S)®(' 
N t /Au3l^/i:^^>fW 7^7 44 ^£9:tt5 

4 3 ^tr^LiTt^ p + 3HG a N«2 * > # J? b& 
7 4 0 (O^te 3 7m 9 , SI-MSfeW: 3 

0 0 m m^^e&fco 

[0 4 4 3] SS^lLEDt, p^Al 

0, igG a 82N^ Up h n >^ p y p £ 7 3 6 <7>M g $g 
&3r0~~2 X 1 0 20 cm~ 3 Oi£a 5 t> 

pSA 1 0. 18G a 0. 82N^ h n y ^^5 7 

3 6 cO/#fit&^£r 7 8 OtW 110 0 °CcO 2 0(7?iS.^ 

[0 4 4 4] OV^, -^EiMLEDl:. St&tc 
*3^^T, ffi 1 0 0 ju s t?, JRSttHT^ 1 k H z (O^U-^B 
.«*Ji|B*ffiItC 1 0 OmAlttL, ^2IW«ffi-7 4 3*>fe 

[044 5] 027#f 

3: S n ^|OMgW 5X1 0 19 c in" 3 

^ f.aV^n J?M<OMzWk&t& 1 X 1 O 20 cm" 3 T-, 
fij»t&£3* 7 8 0 lC^)#t*f ^fl>a!|^** , fcfc« L^^CO 

GaN^fi/i:6MQWW7 3 $ <0&ft*¥ fofo&tfo 
% 4 0 0 nmaffi»<0|S3t3fi**S»««cai< *<>r*39, 

[0 4 4 6 ] !€3feA#«L £Di:fe^ril ^ 

3 6 3 nm$rtr-^^ Uft: pSG a N3fc#-< 7 3 7 

G aN^-f h v »7 3 7 ^-/^7a-t51WSfe 

[0447] EJ28 (a) #^ 
®2 8 (a) fi, InGaNHl!fc6MQWlSttl7 3 

8!*^l!fl<b*»!5t J: ^ 7 x 1 0 19 c m" 3 iS^^r^ir U 
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73 

[0448] 1328 <b) #BS t 

0 2 8 C b ) tt. pffiiG a N^^-T K/fi 7 3 7 d&tfS 

a»fe*5fc:, 5X 1 O^cm^i'SlcLT^jlS 
fctt, Mgj»rf7Xio 19 cm" 3 e(J:i:Lti^:, 

[0 4 4 9] £U:<D[2i2 7^1^212 6 <oma««s*A»e> , 

h^(Dm 2 0 (7>^SJfe«>^1BI»«^, p * §!A 1 o. 18G a 
0 , 82 N^ UP h a y ^ JB 7 16 <7>M g 7 X 

10 l9 cm" 3 JL^±, <fc t>*fffltcf£, ixi 0 20 cm' 3 £l 
J: tc-T « r. £ fc J: o r a^-co;*— ^ a - frfiSit-f-S 
~£^C£, MQWgj4|7 1 5 IC*J<^Ta*s»ft< 

L£v^ffi«^fcM j th <Ol£itf^i»m 

[0 4 5 0] 4*iw, p + $LA lo l 18Ga 0 .82NxU^ 
cj >y ti 7^1716 «*Sdil$#ffiafrM<iWSf£W 7 

1 5^I^C4Si(??6 0 Ot-9 0 Ot, 780 
*Cfc -5. fc*3, Tf&<£>6 0 

0 v Sfc, hW<T>9 0 Ottt I n G aN^*lfi.*OH 

[0 4 5 1 ] '^C, p + SI A 1 o. 18 G a o. 82 N 3i 
na >"^o y ?JB 7 1 6 OMg»&3r 7 X 1 O 10 c m 

^±<-»fW$n5a*Wt^W*r*>63W, 1. oxio 20 
-ChZW, p* SiA 1 o. 18G a o, si^^Up h n 

[0 4 5 2 ] EI 2 9#Fft 
EI 2 9 ttMQW^teJg 7 1 5 5fi»«)^V K^>r + ^7A 
pSG a Nft#-< KJB7 1 7(r.*5<j-5*— /u- 

^7 2 4 ^^ItT^^iC^tMQWgiiS 7 

1 5(£&A£*v5<7^, ^-/KoaA*******^, 
■t^*, «IC*5^riipfGaN3t^'l' KI7 1 7 

* v^1tt«»B«* J thte< •** 6 - 4: #-finjBfc)te£ 0 

[0 4 5 3] EI 2 9&tf[g4 2(a) 



(38) 11-340580 
a N##-< KJH 7 l 7 oflBBfc-T-*^/^ K«*«^iW*j» 

&7 2 4»cjB-rsaaE^Enaomsv*ri-ntfft< , 112 

9^:042 (a) £<oy&bt**tb9lh**te£5lz.. %tm<o 

[0 4 5 4 ] 030 &#fjg ur , ffe3fecO*gtt** 

?»~BfrJtJil;:38#:&M8«flW*5 x l 0 19 c 

70 g] 3 0 ( a ) 

03 0 (a) ft, p^G a NJ*K*3tf<5 pI^-Y U 7l 

[0 4 5 5] i(??|R^pS[GaNJitC*3«tSpffl*^ y 

fclftirfS * U/tjSS-^-C, p + SAlo.isG 

ao, 82N^ hti>^u^^|7l6 tC^3t^Tt> . 5 

[0 4 5 6] rcoistc fc5K-/^M^«a 

[0 4 5 7 ] L/ti*oT, ^513^2 0^^^ 
^fca^, MgCOSiat*r7X l 0 19 cm _3 £(J:i:.t5 

[04&81 ^-ry rai**«<&!ftj"t5«fc ^tt* k 

n ^I^Mglli; 7X1 0 19 cm%i:l:t5a' 

[04 5 9] S3 0 (b) #HR 
S33 0 (b) fi, MOVPEfcTJ5)tfHfcpSGaN 

iD-ra. sp%. jsfe^ts.*^<5:<-r5i:ps/^i'y 

5» (i^i^r, iS*{c{£T*r^c^^^*^ c 
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[0 4 6 0 ] CO&ft p^G a NJglCfctf & pSi!*^ y 
T»&03#*a*lW*ttl3\ plAlCaNIWT 

ibJSKSC-f 5 t>0*<7&>»9 , Ufc^oT, p§|iL/^ hey 

7 3 0-8 3 0^ ^J^ll 7 8ot^t5;i(;j:o 

[0461] G a N®SJcVMiA 1 G a NJf CDj&ft 

KSftltSt*!), iitttt. pSfG aNJM^M*pffi!A 
1 G a NS^HMitMi IT90 OTC—l 2 0 0t 

o$fc®, #J*_tf, l l o o^&^tf^S-gjUS It*? 
0, rca^fe t>* dS^u-^ f-»>^pr s/^«©ttA 

pS^l/^ h P y^n j/^/BSrA lo. lsG-ao. 82N^#t 

tfp^ 7 ^ K«^ttJ«tCJESi;x A 1 x G a y In 
l- x - y N <0<x<l, Q<y<l) <r>1&mfai?&?LX 

[0 4 6 3] ±SE(D3(s|8W©K5 2 0 «>I51K^1« 

5 nmCO 6J$<D I n 0 . 03G a 0 . 97N^ U Tfl 
iri:oT, 3C£2. 5 nmC05^t7> I no,i5Gao,8&N 

[0 4 6 5] 

3 «J6AT <?> #a* J F , *3a * w £ J: o r t> b # ^ffl 



(39) 4#SB5P1 1-340580 

76 

[0 4 66] Sfc, *»Mfl!)«3^»5(0*JKi?5^ftS 
***** iff' 5 $*tj 

[0 4 6 7 ] *$58osS6 7*,M#i l to&nnm 
ic*5«ts*— /t/^ifrK***, afc^tt* pus**-* kjb 

[0 4 6 8] */U ^^^(7>^f 1 2<r>&M<DWim&&*- 

0. 3 »m/h£X_Lb'f2>Zk\zj:^X. *att*A^ 1 
0 9 crtTt, P L^S^^5(2pfl5^^ / >t< , Pt 
^^ftMa ? 9oa8V^T, J: Otfiffkira, 5 0 
m e V^T^ I n G a N®fftJB;*:?f3B*!6A < - 

[0 4 6 9 ] ^^9^X0^1 37i»Bl 5(0^^ 

t5 ?)Iiafi^«^-f <D p I 7 :v K 

©t?, ^-/-<-7o— «W lets 5 
r&^t 8 *, ^-n(c^^T> ^<-7n- 

[0 4 7 0 ] ^c^^CO^fl 63t 10**1 7(75HJfeC9 
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77 

[0 4 7 1 ) 1 8 2fct*»l 9CO^}fe<r> 

[0 4 7 2] $ fell, *»W<D5T2 0<7>3glS<D3»l«€:S 

« 2fC«* J t h #<ft* * ix r & w * -f is a* *r «fe & i? , 

[Hif*>ffi*fcK!H] 
. [1812] K^J#^«^^0'fBiW^^r T «co«j(S:^ 

[SI 4] ^l^W^M^^f ^ 

&b 

[03 8] M^<^9 5 <o^»^H8 W $ QWflU^ 

^— ifa>$wiB*?*>$. 

[(§110] 7 O^lfcWf »<0 S Q W*»Ke 

[Ill] *^^C9lS8 0^ife^^^OSQW#^^U' 
[01 2] ^«^c^^9cD^cr>^^(^>SQW^^^ 
[Si 3] ##S8<Dmi 0(D^i«l^SQW-f^ 
IS 1 4 ] 1 1 (O^CO^CO S QW*»# 



(40) 4#&fl^ 11-340580 

78 

[®i7] 7&&m<?>m 3 03ejtu5^tt^wwsf-cA 
a. 

if? u—tfoiftWB^abS. 

IB 2 1 1 i 8 (DUit^ift^MOw^Wi* 

[©2 2] *»W«>SI5 1 SOMEW^tt^MQW^W* 
[El 2 3] *9B*(»*ri 9W*l»^l»l-*5ltSS&*© 
[02 4] 2 0©»lt«Mtf)MQW^*{*: 

[B 2 5 ] *&m<Z>m 2 0 W^O^«fe(OMQW^^ 

[027] »B*3fc»LED<D*3fc**<* h^»*cD1* 
[028] 5feffi«^fcM L E D tc*S # S-*3f6»*OM g * 
J? [029] #3B9|*>3& 2 0 W9Hfi^1»©MQW^i*#: 

[03 1] ^^0^«^^^^^^^S^B^Ef't , ^> 

103 2) tt*^«»3R^%*^ — -^l7>j|ftMBT?feS. 

4£> [034] ^^^MQWWSftjSttft^^U^^trSStj- 

[035] !|l6*iOMQW*«»:V-fO*I#©*»^ 
«ME$Wfr<z>«ft§qBT?fc5. 
[136] !*3(5<r)MQW^aj[^U-iF^»«*iZ)«-7-flfe 

[03 8] &&<DMQW*m>frl'--?CD#:Mfi-U}fcft 
[^39] *^7»#5ftSttJt»3BSfi»*cO In x Ga 
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79 






80 






2 13 




[04 0 J u~n>$£<OZ 7 > K/B*fi/&##<$ 




2 14 


n MA 1 o. 15 G a o.SfiN & 9 V YM 






2 15 


T > F'-^G a N3fc#-f KJB 






2 16 


SQWBtfe/B 






2 17 


T V Y~—~fG a KJB 






2 18 


p MK 1 o. :*G a o, 85N ^7yFl 






2 19 


p^G a Nn>^^ h/§ 






2 2 0 


N i Wtik 






2 2 1 


N i tttig 




/(? 


2 2 2 


T> K — ^/A I o. 0$G a 0 .9$N^^-f KJB 






2 2 3 


T V K— ^ I no.Q3G ao.97NA^fW KJB 






2 2 4 


T V K — 7" I n 0 .03G a 0 . 9T Nfctf^ KJB 






2 2 5 


pSLA l O .0$G a 0 .95N3fe;tf-f KJB 






2 2 6 


T V K-^G a N3fc#"f KJfi 






2 2 7 


7yF-^v-ry K&tfW KJB 


2 ^ 5 ^ KJB 




2 2 8 


pS/^ ^ K^-Y KJB 


3 3flfi^-f K/§ 




2 2 9 


T> K-^A 1 o.oeGao. 9oN^^-< KJB 


4 ©f£tf 




2 3 0 


p ^aSE^u— ^jy K7t#V KJB 


5 KJB 




3 11 


nglS i 


6 ^yKlg 


20 


3 12 


A 1 G*K'<yy?m. 


11 nlSiC gf£ 




3 13 


n^G a N^MJi 


12 A 1 G a N/^y 7rJB 




3 14 


nSA I o. 15G a 0.85^ ^ v KJB 


1 3 n^G a N^ftjg 




3 15 


r> K-^GaN^-f KJB 


14 nliA 1 o, ISO a 0 .8&N^ 7 ^ K« 




3 16 




15 /yK-^GaNWKJI 




3 17 


T V K — 7*G a K*ft#<t KJB 


16 S QW^tl 




3 18 


p SlA 1 o. 15 G a 0.85N^ 7 ^ KJB 


17 p^G a Nft^-Y KJB 




3 19 


p %lG a N-= V^ HJB 


18 pSliA 1 o. l&G a o. 85N^ 7 * K* 




3 2 0 


N i 


19 p2lG a N^V^ hjg 




3 2 1 


N i fgflfc 


2 0 N i 


30 


4 11 


nS*iS i CIS 


2 1 N i-'fi^ 




4. 1 2 


A 1 GaN/^77l 


2 2 MQWffii 




4 13 


nfGa N^W/B 


111 n2iS i cmfc 




4 14 


n-SSAlo.-l&GaQ.ssN^^y KJB 


112 A 1 G a N^y7rl 




4 15 


7>K-7*G a Nfttf* KJB 


113 nS!G a WJB 




4 16 


S QWffittJB 


114 nlAl 0.15Ga 0 .85N^75' KJB 




4 17 


T > K~-7°G a N7t^>f KJB 


115 K-^A 1 0. 05t>a 0 . 9&N^fc^Y KJB 




4 18 


p MA 1 o. 15G a 0.86N ^ 9 y KJg 


116 MQWMi 




4 19 


p SG a N^faJS 


117 p SiG a N^-tf-f KJB 




4 2 0 


p SUA 1 o. 1SG a o. 8&N ^ ^ */ KJB 


118 p^lA i o,15<3 ao.85N^9y KJg 


40 


4 2 1 


P^IG iN3^^ KJB 


119 pSIOaNaV^ni 




4 2 2 


N i tfcffi 


12 0 N i %4fi 




4 2 3 


N i 


12 1 N i ffiflS 




4 2 4 


K^W/B 


12 2 n ffl A 1 o. 2 G a 0 . 8 N^?y KJB 




4 2 5 


£/B#£*fVlJB 


12 3 r > K — 7*G a N5fc;«f W KJB 




5 11 


nSiS i Cg:fc 


12 4 TV K — 1 o. 06O a 0 . 95N^^-r KJB 




5 12 


A 1 GaN^y77l 


12 5 S QW^IB 




5 13 


n^G a N^WJl 


12 6 pf A I o.2 Gao.8 N 7 u — B&itJB 




5 14 


nlAlo, i5Ga 0 .86N^^^ KJB 


2 11 n2iS i CXtK 




5 15 


TV aNW KJB 


212 AlGaN/^7rl 


SO 


5 16 
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81 

5 17 7 V K— / I no. iBGa 0t 85N!^3i^« 

5 18 7VF»^I no. OBGa 0 .95N^y TJB 

5 19 T> K— :/G a Nfttf* KJB 

5 2 0 d32A 1 0.15G a o. 8oN^ 7 ;y KJB 

521 pSJGaN^V^ hJB 

5 2 2 N i 

5 2 3 N i &m 

5 3 1 f 7T-r7St£ 

5 3 2 G a Nffia^y^rJB 

5 3 3 nSG a NfWJi 

5 3 4 n MA I o. lgG a 0 . 85N * 9 y KJB 

5 3 5 7 >- K—7"G a N jfejtf^ KJB 

5 3 6 MQWSil 

5 3 7 7VK^/GaN)fe^ Kig5 3 8 plM 
0. 15G ao. 8ftN^ "7 5/ KJB 

5 3 9 pSGaN^y^^ hJB 

5 4 0 T i 

5 4 1 N i Wf 

6 11 nSSi Cmt& 

6 12 A 1 GaN^y7rl 20 

613 n^/G a N^ffiJB 

6 14 n SUA 1 0.09G a 0 . 91 7 y K£ 

6 15 7 K— T^G a KJB 

6 16 MQW&fei 

6 17 7 ^ K — T7*A 1 0. 18G a 0 .S2N^^^ ho^^ 
a y ^ JB 

618 pSGaNJfe^-f 

619 p^A 1 0.O9G a 0 .9lN^7 V KJB 
6 2 0 pSGaNn^^^ 

6 2 1 N i ta^ J<? 

6 2 2 N i ®K 

6 2 3 pS^^f^KAlGaNi 

6 2 4 pSAl 0 .isGa 0 ,82Na 

6 2 5 pM^ls — KAlGa N/B 

6 2 6 pSixi/^py^a;;^! 

6 2 7 Si0 2 R 

7 11 nSi S i C£f£ 

7 12 n£jA 1 0. 09G ao.9lN/<y7T| 

7 13 n MA 1 0-09G ao, 9lN^^ i* KJB 

714 T^'K-T'GaNWKI 40 

7 15 MQW@f£JB 

7 16 p + SLA lo.isGa 0 .82N^^^ F n V^n ^ 
^JB 

7 17 pStGa N^ttf* KJB 

7 18 plA 1 0.O9G a 0 .9lN^ 7 7 KJB 

719 pMG a N#l VM 

720 p + lGaNf 2=V^n/B 
7 2 1 Si0 2 tt 

7 2 2 n {Mtttt 



4#W¥l 1 — 340580 
82 

7 2 3 p (Ag-gHB 

7 2 4 ^m®>m®. 

7 3 1 nSIS i 

7 3 2 nSiA 1 0.09G ao.9iN/^7r Jg 

7 3 3 n 3SHA 1 0. 090 a 0 . 91 N & 9 y KJB 

7 3 4 7 is K — "7*G a Njfc^-Y KJB 

7 3 5 MQWi^JB 

7 3 6 p + SUA 1 0. 18G a 0 . 82N^U-^ h 12 i^^P y 

7 3 7 pSlG a N3te^-< KJB 

7 3 8 pSAlo.09Gao.9iN^7y KJB 

7 3 9 pSBGaNSI 1 hJB 

7 4 0 p + IG a N#2^V^ h« 

7 4 1 n OKIE 

7 4 2 S i 0 2 

7 4 3 

7 4 4 tfV'rV >-ifs*y K 

8 11 t77^7S^ 

8 12 G aN^5»7T« 

8 13 n§!G a N/<y 7xJS 

814 I no. 1 Gap.g N JB 

8 15 n MA 1 0. 15G a 0 . 86N # 7> y KJB 

8 16 n^G a KJB 

817 I nGaNMQWiSfli 

8 18 pSiA 1 0.2 Gao.8 NJS 

8 19 p SiC a Nyttf'f KJB 

8 2 0 p ^A 1 0. 15G a 0.86N ^ 7 y KJB 

8 21 p,lGaN3V^ni 

8 2 2 ni^jtS^ 

8 2 3 p 0KI««6 

8 2 4 nlGaNlS 

8 2 5 I n 0 . 15G ao.85Ngtefl 

8 2 6 p ^G a NJB . 

831 t77<r|^ 

8 3 2 G a N^^^tJB 

8 3 3 n MG a NtpH]JB 

8 3 4 n&A lo. 09Ga 0 .9iN^^^ K* 

8 3 5 n 32G a Nj/ttf'f KJ§ 

8 3 6 MQW?£f£JB 

8 3 7 p^A lo. 18 G a 0 ,82N^"^"7a» BfrjtJB 

8 3 8 p^G a N##>f KJB 

8 3 9 p MA 1 0. 09G a 0, 9lN ^ 7 ^ KJB 

8 4 0 p§!GaN3>^^ 

8 4 1 

8 4 2 S i 0 2 JBI 

8 4 3 p 

8 4 4 ttffiEM!D3*oiiffi*^flr<fl'<V KttS 

8 4 5 J y<f- 

8 4 6 y 
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(43) 
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im2) 




4:fl$1£* 
6:* * y K* 



6 

5 
4 

2 




■ 

I 



[14] 





l2:AKJaN'*?7 7* 
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IB6] 
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